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 Abstract 
Globally, unplanned urbanization is resulting in problems of sprawl, pollution and 
environmental degradation and emerging as a key driver of risk. One fallout of this rapid 
urbanization is a large number of people settling on dangerous terrains previously regarded 
unsuitable for human habitation like floodplains, swamps and unstable hillsides. The problem 
is further compounded as it is taking place at a time when climate change is increasing the 
frequency and intensity of extreme weather events affecting urban centres. Rapid unplanned 
urbanization on dangerous terrain in this era of climate change is a pressing research and 
action agenda. Countries in Asia and Africa are especially vulnerable to the three forces driving 
urban risk, namely, disasters, climate change and rapid urbanization. The urban growth taking 
place in the Indian state of the Uttarakhand is a case in point. Uttarakhand in the central 
Himalayas is undergoing the process of rapid urbanization. This is happening in a region 
predisposed to natural hazards like earthquakes and landslides and at an increased risk of 
extreme weather events due to climate change. The nature of urban development is unplanned 
and does not address disaster risk reduction measures. The existing government structure is 
struggling to provide basic services to a growing number of urban residents and does not have 
the capacity to address urban risk. Rapid urban development and population concentrations 
in areas of high geographical risk with weak or non-existent land use controls and building 
regulations are indicative of a weak government system and call for an exploration of an ‘all-
of-society’ engagement. Here the concept of urban risk governance is explored as an 
alternative entry point to address the problem.  
Urban risk governance pertains to the many ways in which multiple actors, individuals and 
institutions, public and private, deal with risk. The concept of risk governance arose out of the 
recognition that the functions of disaster risk reduction, formerly carried out by government 
entities, are now dispersed between a diverse set of private and civil society members. Urban 
risk governance provides an actor centric approach towards addressing the physical problem 
of risks. It marks a shift from institutional or legislation centric study of disaster risk 
management and disaster risk reduction practices by rooting them in specific societal 
framework. In doing so, it borrows from the concept of governance which in turn was born out 
of the ‘hollowing of the state’ hence a need for redistribution of roles and responsibilities 
formerly carried out by state actors. However, the concept of governance must be understood 
in the development context in which it is rooted. While in certain developmental scenarios 
governance is the inevitable consequence of neo-liberalization, in others it is the consequence 
of the state failing to meet its required functions and other actors stepping in to fill the vacuum. 
This collaboration can be achieved from a wide range of legally binding arrangement to 
voluntary coordination.  
The realization of the concept of governance requires several preconditions, namely, human 
resources, financial and technical resources and institutional means which are absent or 
severely constrained in low and middle income countries. To contextualize urban risk 
governance in this developmental scenario requires first an understanding of the existing 
development process. This is followed by mapping of the actors involved, their roles and 
responsibilities and their interrelationships to establish the human resources and social capital 
present within a city. Finally, risk knowledge possessed by the multiple actors is analysed to 
establish their conceptualization of risk and identify entry points to address disaster risk 
reduction. To contextualize urban risk governance in the Uttarakhand Himalayas, this 
dissertation adopted a single case study approach. The rapidly urbanizing town of Almora was 
selected in this regard. Comparative population size and absence of a land use plan were the 
criteria for selection. Government documents pertaining to land use planning and building 
regulation, 150 household surveys and 24 key informant interviews were the three primary 
sources of data. Triangulation of multiple data sources was used a technique for validation.  
Urban risk governance, contextualized in the urban planning process of Almora, was found to 
be non-cyclic in nature with transversal engagement among formal and informal actors. Non-
cyclic nature of governance results in multiple actors, especially informal actors, to be in the 
blind spot of the risk governance process. Furthermore, many acts of addressing risks were 
found to be one sided. This one sided relationship serves as a barrier to sustain these efforts 
in the long run, especially by non-state actors. Finally, risk knowledge took multiple 
conceptualizations among actors. There were gaps in both, the top down scientific knowledge 
in building regulations as well as bottom-up risk knowledge rooted in everyday development 
practices.  
This dissertation concludes by acknowledging the need to address rapid and unplanned urban 
development in the Uttarakhand Himalayas. It presents gaps in the existing government 
framework of land use and building regulation. A case is made to move towards the concept 
of urban risk governance to ensure an ‘all-of-society’ engagement. However, contextualizing 
risk governance in the case of Almora reveals that the local level developmental process, 
formal and informal actors as well as local risk knowledge throw up challenges in achieving a 
working model for risk governance. Addressing these challenges is identified as a pre-
condition for achieving urban risk governance.  
 Zusammenfassung 
Die ungeplante Urbanisierung führt weltweit zu Problemen der Zersiedlung, Verschmutzung 
und Verschlechterung der Umweltbedingungen. Sie wird somit zum wesentlichen Risikofaktor. 
Eine Folge dieser raschen Urbanisierung ist Ansiedlung einer Vielzahl von Menschen auf 
gefährlichem Terrain, das bisher als Siedlungsraum ungeeignet galt, wie z.B. 
Überschwemmungsgebiete, Sümpfe und instabile Hänge. Das Problem wird noch verschärft, 
da es zu einer Zeit stattfindet, in der der Klimawandel die Häufigkeit und Intensität extremer 
Wetterereignisse in Ballungszentren erhöht. Die rasche ungeplante Urbanisierung auf 
gefährlichem Terrain in der Zeit des aktuellen Klimawandels ist eine akute Forschungs- und 
Aktionsagenda. Die sich rasch urbanisierenden Länder in Asien und Afrika sind besonders 
anfällig für die drei Kräfte, die das städtische Risiko bestimmen: Katastrophen, Klimawandel 
und rasche Urbanisierung. Das urbane Wachstum im indischen Bundesstaat Uttarakhand ist 
ein typisches Beispiel. Uttarakhand im zentralen Himalaya befindet sich im Prozess einer 
raschen Urbanisierung. Dies geschieht in einer Region, die für Naturgefahren wie Erdbeben 
und Erdrutsche anfällig und einem erhöhten Risiko extremer Wetterereignisse aufgrund des 
Klimawandels ausgesetzt ist. Die Art der Stadtentwicklung ist ungeplant und geht nicht auf 
Maßnahmen zur Reduzierung des Katastrophenrisikos ein. Die bestehenden staatlichen 
Strukturen bemühen sich verzweifelt, einer wachsenden Anzahl von Stadtbewohnern 
grundlegende Dienstleistungen anzubieten und sind nicht in der Lage, städtische Risiken zu 
bewältigen. Eine rasche Stadtentwicklung und Bevölkerungskonzentrationen in Gebieten mit 
hohem geografischem Risiko mit schwachen oder nicht vorhandenen Landnutzungskontrollen 
und Bauvorschriften weisen auf ein schwaches Regierungssystem hin und erfordern die 
Erforschung eines gesamtgesellschaftlichen Engagements. Hierfür wird das Konzept der 
Städtische Risiko Governance als alternativer Einstiegspunkt zur Lösung des Problems 
untersucht. 
Städtische Risiko Governance bezieht sich auf die vielen Arten des Umgangs verschiedener 
öffentlicher und privater Akteure, Einzelpersonen und Institutionen mit Risiken. Das Konzept 
der Risiko Governance entstand aus der Erkenntnis, dass die Aufgabe der Verminderung des 
Katastrophenrisikos, die früher von staatlichen Stellen wahrgenommen wurden, nun auf 
verschiedene private und zivilgesellschaftliche Mitglieder verteilt sind. Städtische Risiko 
Governance bietet einen akteursbezogenen Ansatz zur Bewältigung des physischen Problems 
Risiko. Es markiert eine Abkehr von institutionellen oder gesetzgeberischen Studien zum 
Katastrophenrisikomanagement und zur Reduzierung des Katastrophenrisikos, indem diese 
in spezifischen gesellschaftlichen Rahmenbedingungen verankert werden. Dabei lehnt es sich 
an das Konzept der Governance an, das seinerseits aus der „Aushöhlung des Staates“ 
hervorgegangen ist, weshalb die früher von staatlichen Akteuren ausgeübten Rollen und 
Verantwortlichkeiten neu verteilt werden müssen. Das Konzept der Governance muss jedoch 
in dem Entwicklungskontext verstanden werden, in dem es verwurzelt ist. Während 
Governance in bestimmten Entwicklungsszenarien die unvermeidliche Folge der 
Neoliberalisierung ist, ist es in anderen die Folge, dass der Staat seine vorgeschriebenen 
Funktionen nicht erfüllt und andere Akteure eingreifen, um das Vakuum zu füllen. Diese 
Zusammenarbeit kann von einer breiten Palette rechtsverbindlicher Vereinbarungen bis hin 
zur freiwilligen Koordinierung erfolgen. 
Die Verwirklichung des Konzepts der Governance hat mehrere Voraussetzungen, personelle, 
finanzielle und technische Ressourcen sowie institutionelle Mittel, die in Ländern mit niedrigem 
und mittlerem Einkommen fehlen oder stark eingeschränkt sind. Um die Städtische Risiko 
Governance in in diesem Entwicklungsszenario zu kontextualisieren, ist zunächst ein 
Verständnis des bestehenden Entwicklungsprozesses erforderlich. Anschließend werden die 
beteiligten Akteure, ihre Rollen und Verantwortlichkeiten sowie Ihre Beziehungen zueinander 
erfasst, um das in einer Stadt vorhandene Personal und das soziale Kapital zu ermitteln. 
Schließlich wird das Risikowissen der verschiedenen Akteure analysiert, um deren 
Risikokonzeptualisierung zu ermitteln und Einstiegspunkte für die Reduzierung des 
Katastrophenrisikos zu ermitteln. Um die Städtische Risiko Governance in Uttarakhand zu 
kontextualisieren, wurde in dieser Dissertation ein Einzelfallstudienansatz verwendet. In 
diesem Zusammenhang wurde die sich rasch urbanisierende Stadt Almora ausgewählt. Die 
vergleichbare Größe der Bevölkerung und das Fehlen eines Flächennutzungsplans waren die 
Kriterien für die Auswahl. Die drei wichtigsten Datenquellen waren staatliche Dokumente zur 
Flächennutzungsplanung und zu Bauvorschriften, 150 Haushaltsbefragungen und 24 wichtige 
Interviews. Die Triangulierung mehrerer Datenquellen wurde als Validierungstechnik 
verwendet. 
Die im Städteplanungsprozess von Almora kontextualisierte Städtische Risiko Governance 
erwies sich als nicht zyklisch und als Querschnittsengagement zwischen formellen und 
informellen Akteuren. Der nicht-zyklische Charakter von Governance führt dazu, dass mehrere 
Akteure, insbesondere informelle Akteure, im toten Winkel des Risiko Governance-Prozesses 
stehen. Darüber hinaus wurde festgestellt, dass viele Maßnahmen zur Risikobekämpfung 
einseitig. Diese einseitige Beziehung ist ein Hindernis, um diese Bemühungen insbesondere 
von nichtstaatlichen Akteuren langfristig aufrechtzuerhalten. Schließlich erforderte das 
Risikowissen eine Vielzahl von Konzeptualisierungen unter den Akteuren. Es gab sowohl 
Lücken in den wissenschaftlichen Erkenntnissen über Bauvorschriften von oben nach unten 
als auch in den Grundkenntnissen über Risiken von unten, die in der täglichen 
Entwicklungspraxis verankert waren. 
Diese Dissertation schließt mit der Erkenntnis, dass die rasche und ungeplante 
Stadtentwicklung in Uttarakhand thematisiert werden muss. Es weist Lücken im bestehenden 
 staatlichen Rahmen für Landnutzung und Bauvorschriften auf. Es wird der Versuch 
unternommen, das Konzept der Städtische Risiko Governance aufzugreifen, um ein 
gesamtgesellschaftliches Engagement zu gewährleisten. Die Kontextualisierung der Risiko 
Governance im Fall von Almora zeigt jedoch, dass der Entwicklungsprozess auf lokaler Ebene, 
formelle und informelle Akteure sowie lokales Risikowissen Probleme bei der Erreichung eines 
Arbeitsmodells für die Risiko Governance aufwerfen. Die Bewältigung dieser 
Herausforderungen ist eine Grundvoraussetzung für die Erreichung von Städtische Risiko 
Governance.  
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1. Coevolution of risk and urban development in the 
Uttarakhand Himalayas   
 
 
 
 
 
 
 
 
 
 
“In the Himalayas, the realistic expectation is that crises will recur-question is not if, but 
when.” 
Reinmar Seidler and Kamaljit S Bawa, 2016 
 
 
 
The Indian Himalayan State of Uttarakhand is experiencing population growth and 
undergoing the process of urbanization. This is happening in a region predisposed to 
multiple natural hazards and exposed to climate change extremes. The urban 
development unfolding under these circumstances is unplanned and unregulated. 
Previous research has adopted a hazard based approach to addressing the issue resulting 
in stricter developmental codes and infrastructure based solutions to the problem. This 
dissertation approaches the problem from a governance perspective and opens a 
discussion on the actors involved in addressing risk at a local level. This chapter provides 
an overview of the research problem, the justification of a governance approach, the 
research questions and the proposed hypotheses. It describes the methods used to 
answer the research questions and closes by providing an overview of the dissertation.  
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1.1. Background   
The pace and scale of urbanization in the world has become a force to reckon with. The 
United Nations projections for our rapidly urbanizing future mark three important trends. 
First, in 2014, 54% of the world’s population was residing in urban areas. This figure is 
expected to rise to 66% by 2050. Second, 90% of this population increase is projected to 
take place in Asia and Africa. Third, much of the future urban growth will take place not in 
megacities, but in emerging small and medium sized towns (UN, 2015b). A large part of 
our urban future is thus set to unravel in small and medium sized cities of Asia and Africa. 
Historically, urbanization has been celebrated as it brought access to services, healthcare, 
education and economic prosperity to a large population. However, the current trends have 
been a cause of concern as rapid urbanization in low and middle income countries of Asia 
and Africa is overwhelming local capacities to manage it. This unplanned urbanization is 
resulting in problems of sprawl, pollution and environmental degradation (Bicknell et al. 
2009; UN 2015) and emerging as a key driver of risk (Wisner et al., 1994; Pelling, 2003; 
UNISDR, 2015). One fallout of this rapid urbanization is a large number of people settling 
on dangerous terrains previously regarded unsuitable for human habitation like 
floodplains, swamps and unstable hillsides (Pelling 2003; UN Habitat 2011). The problem 
is further compounded as it is taking place at a time when climate change is increasing the 
frequency and intensity of extreme weather events affecting these urban centres (Revi et 
al  2014). Thus, rapid unplanned urbanization on dangerous terrain in an era of climate 
change is a pressing research and action agenda. Figure 1.1 below conceptualises the 
three concurrent phenomenon that shape the discussion on urban risk in this dissertation. 
Figure 1.1 Urban risk triangle (own compilation based on Crichton 1999)
 
The small and medium sized cities of Asia and Africa are identified as highly vulnerable to 
the joint forces of natural hazards, climate change impacts and rapid urbanization 
(Birkmann et al., 2016). This is owing to poor infrastructure, governance and preparation 
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measures in these cities (ibid.). Local level municipal capacities to address urban risks are 
limited by lack of financial and human resources available (Birkmann et al., 2016; 
Rumbach, 2016). Furthermore, large pressure of urbanization in resulting in unplanned 
urban development ridden with risks (Bicknell, Dodman and Satterthwaite, 2009; Dodman 
et al., 2013; Satterthwaite, 2017). Urban development unfolding in countries like India in 
Asia and Nigeria in Africa are examples of this problem (Birkmann et al., 2016). Within 
India, the urban growth unfolding in the Himalayan region is a case in point. The Himalayas 
are the youngest mountain range in the world, being around 60 million years old, and are 
predisposed to several natural hazards like earthquakes and landslides (Zurick et al., 
2005). Furthermore, climate change predictions in the Himalayas indicate towards 
increasing intensity of extreme weather events (Kohler, Wehrli and Jurek, 2014; Revi et 
al., 2014). Despite these challenges, the Indian Himalayan experienced an increase in 
population from 38 million in 2001 to 46 million in 2011 (Office of the Registrar General & 
Census Commissioner, 2011). The nature of urban development in the Indian Himalayas 
is characterised as unregulated and unplanned (Nüsser, Dame and Schmidt, 2015; 
Rumbach, 2016; Tiwari, Joshi and Joshi, 2018). Urban areas in the Indian Himalayas grew 
from 8.5 million in 2001 to 12 million in 2011 (ibid.). One of the highest peaks in population 
was recorded in the Indian Himalayan State of Uttarakhand which is taken up for detailed 
study in this dissertation. 
Uttarakhand is one of the 12 constituent states of the Indian Himalayan region 
experiencing rapid urbanization (see Figure 1.2 and Table 1.1 below). It occupies an area of 
53583 sq.km and has a total population of 10.08 million of which 3.04 million live in urban 
areas (Census of India, 2011b). Uttarakhand has the second highest urban population in 
the region, next only to the State of Jammu and Kashmir which has 3.4 million urban 
residents. However, when seen as a percent of the total population, Uttarakhand is 30.2% 
urban, higher than Jammu and Kashmir which is 27.1% urban. Levels of urbanization in 
Uttarakhand are close to the urbanization level in India i.e. 31% (see Annex 1 for detailed 
comparison of population in the Indian Himalayan States). The decal growth rate in urban 
population in Uttarakhand between 2001 and 2011 was 42.43%, higher than the decal 
growth rate of Jammu and Kashmir (35%) as well as  the national urban decal growth of 
31.8% (Census of India, 2011b). The population peaks thus emerging in the State of 
Uttarakhand indicate towards an upward urban trend in a region that has historically been 
predominantly rural. The Figure 1.2 and Table 1.1 below indicate the urban population peak 
in the Indian Himalayan region highlighting the position of Uttarakhand. For details on 
state-wise population distribution, see Annex 1.  
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Figure 1.2 Urban peaks in the Indian Himalayas   (Joshi and Witschas 2018)
 
 
Table 1.1 Population growth in Indian Himalayas and the State of Uttarakhand 
 Total population 
(in millions) 
Urban population 
(in millions) 
% Urban 
 2001 2011 2001 2011 2011 
Indian 
Himalayas 38 46 8.5 12 26 
Uttarakhand 8.5 10.1 2.1 3 30 
own compilation based on Census of India 2011 
Urbanization in Uttarakhand is driven by several factors. The process is understood to 
have been unlocked with the development of a road network in the region in the 1960s 
(Singh, 1995; Hewitt and Mehta, 2012). This resulted in easy movement of people and 
goods from one point to another which was previously restrained by a difficult terrain. One 
of the pull factors to urban centres is wider availability of economic, administrative, 
educational and healthcare services (Singh, 1995; Tiwari and Joshi, 2012) and the push 
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factors from the rural areas are the limitations of subsistence farming stressed further by 
climate variability (Tiwari, Joshi and Joshi, 2018). This has led to increase in population in 
existing urban centres, urbanization of villages surrounding these centres and the 
emergence of market towns along the road networks (Sharma, 2001). There has been an 
increase in the number of urban centres in the State of Uttarakhand from 86 in 2001 to 
115 urban centres in 2011 (Census of India, 2011b). 
The first cause of concern with respect to urbanization in Uttarakhand is owing to its 
location. The Himalayas are predisposed to multiple natural hazards. The State of 
Uttarakhand falls within zone IV and V of the Earthquake Hazard Zonation map of India, 
V representing the highest risk to earthquakes (BMTPC, 2006). Landslides are highly 
probable and are aggravated during monsoons when rainfall triggers mass movement of 
land. Detailed earthquake and landslide hazard zonation maps for Uttarakhand are 
provided in Annex 2. The State is also susceptible to cloudbursts, flash-floods and 
avalanches (State Disaster Management Authority Uttarakhand, 2015). Numerous micro 
landslides are experienced in the region, especially during the annual monsoon season 
(Sati et al., 2011; Haigh and Rawat, 2012). Climate change is adding another level of 
complexity to the problem. This is observed through rise in mean temperature and change 
in precipitation patterns in the region (Kohler, Wehrli and Jurek, 2014). The State recorded 
extreme rainfall events in 2010, 2012 and 2013 followed by flash floods and cloudbursts 
which resulted in loss of life and infrastructure (Kala, 2014; Satendra et al., 2015). These 
events opened negotiations and discussions by the State government on disaster risk and 
climate change impacts in the State (Government of Uttarakhand, 2012). Furthermore, 
they also started the debate on the role of human agency in amplifying the magnitude of 
losses due to unplanned development (Sati et al., 2011; Haigh and Rawat, 2012). Urban 
centres are identified to be highly vulnerable to both disaster risks as well as climate 
change impacts, however attempts to introduce policies and plans to address this have 
not yet materialised (Government of Uttarakhand, 2012).  
Urban centres in Uttarakhand are highly vulnerable to natural hazards as they have been 
built in an area predisposed to multiple natural hazards and largely without adhering to 
building regulations prescribed for the region (Anbalagan, 1993; Rautela, 2005). The 
pressure of urbanization and the process of urban development has resulted in increase 
in land prices as well as unlocked unsafe areas for habitation (Hewitt and Mehta, 2012; 
Tiwari and Joshi, 2012). New development has severely modified the mountainous terrain 
to have flat land for construction (Pushpa and Joshi, 2016). Encroachments of drainage 
channels and improper disposal of debris has become a common practice as well. These 
developmental practices have, in turn, increased disaster risk vulnerability of urban centres 
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(Rautela, 2005). Municipalities have been identified as key stakeholders in incorporating 
disaster risk reduction and climate change adaptation in the urban development process 
at the local level (GEAG, 2016). However, they remain severely restrained in their financial 
capacities and human resources to address the issue.  
The urban risk triangle conceptualised in Figure 1.1 is applied to the emergent urban 
development unfolding in Uttarakhand (see Figure 1.3). The urban risk triangle of 
Uttarakhand Himalayas has on one hands natural hazards endemic to the region like 
earthquakes and landslides and on the other hand extreme weather events attributed to 
climate change. This dissertation focuses on the third aspect of urban risk i.e. unplanned 
urban development unfolding in the State under these existing conditions. This focus is 
rooted my subject specialization as an architect and urban planner as well as well as a 
gap in literature addressing unplanned urban development (Nüsser, Dame and Schmidt, 
2015; Rumbach, 2016; Tiwari, Joshi and Joshi, 2018). This gap is clarified in the next 
paragraph.  
Figure 1.3 Urban risk triangle Uttarakhand  (own compilation)
 
Urban development in the Himalayas is an emergent topic as the phenomenon of 
urbanization is relatively new to the region (Nüsser, Dame and Schmidt, 2015; Tiwari, 
Joshi and Joshi, 2018). Previous studies have primarily adopted a hazard based approach 
towards addressing risks in the region by providing technical solutions to the problem 
ranging from hard infrastructure solutions to soft solutions in the form of improved building 
regulations (Rautela, 2005; Kumar and Pushplata, 2013; Kala, 2014). This addresses only 
part of the problem and there is a need to give equal attention to human factors contributing 
to risk creation in the Himalayas (Hewitt and Mehta, 2012). This dissertation looks at the 
problem from the lens of urban risk governance and the human agency at play in creating 
and addressing disaster risk in Uttarakhand Himalayas. This means understanding the ‘all-
of-society’ engagement in reducing or aggravating urban risk. Here the scope of urban 
development is defined by land use planning and building regulations, which are tools 
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provided to the local municipality to address disaster risk reduction in the built environment 
(Hamid, 2004; Dodman et al., 2013). The next section elaborates the aspects of unplanned 
urban development under study and its relation to governance. 
1.2. Unplanned urban development in Uttarakhand Himalayas  
The State of Uttarakhand was carved out of the State of Uttar Pradesh in November 2000 
with the objective to address the aims and aspirations of the mountainous population and 
bring development into the region. Historically, mountain areas in Uttarakhand were 
characterised by small scattered rural settlements or towns, with urban growth being a 
characteristic of the plains and foothills (Karan, 1966; Zurick et al., 2005). Thus, urban 
development of hill towns was not a pressing agenda for the State (Tewari, 1982; Hewitt 
and Mehta, 2012). This has changed with the unlocking of the urbanization process in the 
Himalayan region and emergence of urban centres (Tewari, 1982; Singh, 1995; Sharma, 
2001). There has also been an upward spiral in land prices and emergence of property 
speculation due to limited availability of land for construction (Hewitt and Mehta, 2012). 
The urban development has largely proceeded in the absence of a land use policy or 
regulatory mechanism at state level (ibid). Furthermore, there has there not been an 
adequate response from municipalities addressing geophysical hazards endemic to the 
Himalayan region (Anbalagan, 1993; Rautela, 2005). This is attributed to factors that range 
from preconceptions about mountainous areas still being predominantly rural (Hewitt and 
Mehta, 2012) to capacity challenges of municipalities in the mountain areas that are 
primarily small and medium sized and politically and physically distant from state level 
institutions (Birkmann et al., 2016; Rumbach, 2016).  
Stress is being laid on the role of the municipalities, as, in the Indian urban development 
context municipalities are responsible for the development in their constituent urban 
centres with assistance from the state level authorities. The 74th Amendment Act,1992 
brought about decentralisation in urban planning in India by giving the municipalities power 
to collect their own taxes and make their own developmental plans (Hamid, 2004). Of the 
18 subjects delegated to the municipality ‘regulation of land use and construction of 
buildings’ is on top of the list (ibid.). The implementation of the 74th Amendment Act has, 
however, been critiqued in India as it has not been followed by efforts to bolster the 
financial and technical capacity of the local bodies (Hamid, 2004; Bardhan and 
Mookherjee, 2006). The case of Uttarakhand is further complicated as the devolution of 
power has not been complete and a majority of the functions still lie with the state level 
authorities (Jha, 2018) This presents a catch-22 situation (Rumbach, 2015) in which the 
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municipalities have the responsibility to govern without the necessary capacity to do so. 
This is especially true for small and medium towns in the Himalayas where the rapid 
process of urbanization has overwhelmed the municipal capacity to regulate it. This is 
evident by an absence of land use plans, weak building regulations and weak 
implementation, which is resulting in unplanned urban development unfolding in 
Uttarakhand Himalayas (Sah & Pande 1987; Rautela 2005; Tiwari & Joshi 2012; Hewitt & 
Mehta 2012; Pushpa & Joshi 2016). 
To discuss urban development in Uttarakhand and its unplanned nature, I first establish 
the characteristics of hill urban centres based on Census of India data from 2011. The 
population size and location are used as indicators in this case. I then discuss the 
availability of land use maps in these centres and its integration with disaster risk reduction. 
Finally I look at building bye-laws available and their effectiveness. Availability of well-
designed land use plans and building regulations is taken as an indicator of municipality’s 
pro activeness towards urban development in general and disaster risk reduction in 
particular. Absence of land use map or weak implementation of building regulations are 
taken as an indicator of weak municipal capacity towards addressing urban risks.   
Number, location and size of urban centres   
In Uttarakhand, an analysis of the number of urban centres, their location and size was 
done based on the Census of India 2011 data with the objective to establish their basic 
characteristics. The census identifies 115 urban centres (Census of India, 2011b). These 
centres were spatially located along with their sizes on a map of Uttarakhand (see Figure 
1.4). It can be observed from the map that a large majority of urban centres (76 in number) 
are in the plain areas (altitude <600m1) and constitute about 85.5% of the total urban 
population of the state. 39 urban centres are in mountainous area (altitude >600m) and 
are the focus of this dissertation. Mountain urban centres form a minority of the urban 
centres and this presents the first challenge in their adequate representation in the state 
level planning policies and schemes.   
The state level planning bodies, i.e. the Uttarakhand Housing and Urban Development 
Authority (UHUDA) and the two Town and Country Planning Departments are located in 
the capital city of Dehradun and Haldwani respectively (indicated with a red dot in Figure 
1.4). Both of these cities are not in mountainous area and are spatially closer to the 
dominant urban development taking place in the plain areas of the state. This creates a 
                                               
1 In the Indian planning context, areas above 600m or with an average slope more than 30 degrees 
are defined as ‘hilly’ and have special planning recommendation (Ministry of Urban Development 
India, 2015) 
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problem of distance, both political and spatial (Rumbach, 2016), for mountainous urban 
centres to be visible in the state planning discourse. At the time of its inception, the State 
of Uttarakhand was carved out as a mountainous state. There was a proposal to establish 
the state capital and the ancillary departments (including urban development) in the 
mountainous area of Gairsain to better represent the mountainous population. Although 
the popular sentiment is strong for this shift, it has been critiqued for the large costs that it 
would incur as well as geological and environmental impact of moving the large scale state 
machinery to the mountains (Dikshit, 2008).  
Figure 1.4 Uttarakhand urban centres: location and size  (Joshi and Witschas 2018)
 
In terms of size, at the state level, small sized cities2 with population less than 50,000 are 
more in number but a large share of the population still stays in cities with population 
greater than 50,000 (see Table 1.2). Mountainous urban centres display a different trend. 
Here small sized cities dominate both in numbers and population. This presents a second 
challenge as literature suggests that small and medium sized nature of cities have an 
additional challenge for municipal disaster risk reduction as they are often limited by their 
                                               
2 In the Indian planning context, urban centres with population less than 50,000 are classifies as 
‘small’(Ministry of Urban Development India, 2015) 
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financial and technical capacities to address disaster risk (Dodman et al., 2013; Birkmann 
et al., 2016).  
Table 1.2 Classification of urban centres in Uttarakhand based on size 
Population range Urban centres Mountain urban centres 
 Number  % Population Number % Population 
>50,000 12 57 1 12 
5,000-50,000 89 41.8 26 81.5 
<5,000 14 1.2 12 6.5 
Total 115 100 39 100 
own compilation based on Census of India 2011 
In the case of Uttarakhand, as all powers have not been devolved to urban local bodies 
(see Chapter 5 Section 5.1 for details on the urban development process), municipalities still 
depend on state level resources, both financial and technical, to address urban 
development issues. However, as discussed earlier, not being the dominant urban group 
they are not prioritised at state level urban development policy and plans. This is evident 
in looking at the representation of small sized mountainous cities in two large urban 
development government schemes, to development capacity through investment in basic 
services, in the last decade. Both under Jawaharlal Nehru National Urban Renewal 
Mission (JNNURM) and Atal Mission for Rejuvenation and Urban Transformation 
(AMRUT), Nainital is the only a mountain urban centre represented, while the rest are in 
plains (Uttarakahnd Urban Development Directorate, 2019). Hence, urban centres in the 
mountains face the twin problem of low in-house capacity as well as low priority in the state 
level planning priorities.   
Missing land use maps3  
An analysis of land use maps available through UHUDA (Uttarakhand Housing and Urban 
Development Authority, 2018) was done based on their number and population covered 
(see Table 1.3). It was surprising to observe that of the 115 urban centres only 18 had land 
use maps. Of these 18, only 6 were updated and valid. In terms of population this meant 
that only 32% of the state’s urban population was covered by land use plans. This trend 
was then observed for mountain urban centres where out of a total of 39 urban centres, 9 
                                               
3 The term land use plan in used in lieu of master plan or developmental plan as the plans used in 
the context of Uttarakhand convey information on land use only (see Annex 3 for details).   
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had land use maps of which 3 were updated and valid. As a share of population, only 5% 
of the mountain urban population has land use plans. Annex 3 provides detail of urban 
centres for which land use maps are available along with their populations and altitudes. 
Based on the low number of land use maps and its low population coverage, it can be said 
that a large share of urban development both at the state level in general and in the 
mountain areas in particular is happening without land use planning. This large absence 
of land use plans was indicative of a weak planning mechanism at the state as well as 
local level. In the mountain areas, this presents a worrying trend as it indicates that urban 
development in a risk prone terrain is taking place without addressing geophysical risks 
that are typically addressed through land use planning. Furthermore, the existing land use 
maps have been made at state level (except for the state capital Dehradun) and 
transferred to the municipalities. This trend is indicative of the absence of municipal 
capacity to conduct local level surveys and prepare land use maps. It is also an indication 
that the decentralisation of functions of the municipality has not been coupled by increasing 
its capacity to address those functions.  
Table 1.3 Number, status and population covered by land use plans in Uttarakhand 
 Urban 
centres Population 
Land 
use 
maps 
% of urban 
population 
covered 
Valid 
land use 
maps* 
% of 
population 
covered with 
valid land 
use plans  
Total urban 
centres  115 
3,049,338 
(100%) 
18 47% 6 32% 
Plain urban 
centres  76 
2,608,350 
(85.5%) 
9 50% 3 37% 
Mountain 
urban centres  39 
440,988 
(14.5%) 
9 32% 3 5% 
** Land use plans that are valid beyond 2016  
own compilation based on UHUDA 2018 
To ensure that urban development in mountain areas is responsive to terrain and sensitive 
to disaster risk reduction, national level guidelines exist for their plan formulation (Ministry 
of Urban Development India, 2015). These include assessment of geology, soil, slope, 
flora and fauna, climate and vulnerability to natural disasters to classify habitable areas 
(ibid.). Researchers have also attempted to include socio-economic factors like cost of 
land and road access besides natural factors to provide comprehensive land use plans 
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(Kumar and Shaikh, 2013). However, similar guidelines at state level in Uttarakhand are 
conspicuous by their absence. This might be a lost opportunity, as the State is 
characterised by challenging mountainous terrain that calls for detailed guidelines at state 
level to assist in the urban development process. Furthermore, an analysis of aspects 
addressed in the land use maps of the 3 hill centres, namely Badrinathpuri, Bageshwar 
and Gochar, provides classifications of residential, commercial, institutional and green 
spaces (see Annex 4). It also subdivides residential areas in three density types of low, 
medium and high. However, these land use maps miss at providing critical transparent 
information on micro level hazard zonation which are critical in driving development 
choices of home owners (World Bank, 2015). Furthermore, they do not address the criterial 
set forth in the national level guidelines (Ministry of Urban Development India, 2015). A 
reflection both on the quantity and quality of land use plans is needed in the State of 
Uttarakhand. This first requires drawing of guidelines for such plan development at state 
level as well as increasing capacity at municipal level, where base surveys on land 
suitability need to be undertaken and land use plans can be drawn. 
Weak implementation of building bye-laws   
Building bye-laws are the second tool present with municipalities to address disaster risk 
in the built form. At the national level, Model Building Bye-Laws have been formulated by 
the Ministry of Urban Development with a special section on hill areas (Ministry of Urban 
Development India, 2016). These include a special address to mountain topography and 
hazards inherent to the region and are intended to be guidelines for local level bye-laws 
formulation. The State of Uttarakhand has its building bye-laws and regulation which lays 
an emphasis on peculiarities of the mountain terrain as well as hazards (Government of 
Uttarakhand, 2016). Again, these are intended to be guidelines for the local municipalities 
in formulating their own building bye-laws drawing from state level guidelines as well as 
local geological, climatic and development context (Kumar and Pushplata, 2013). 
However, as with the case of land use plans, each municipality has not been able to 
formulate its building bye-laws and directly adopt the state level regulations. An exact 
number of missing local bye laws was not available at the Town and Country Planning 
Department at the time of this research. The mountain towns of Nainital and Mussoorie 
whose bye-laws are available on the internet are taken as a successful example of 
integrating local geographical challenges and natural hazards (Kumar and Pushplata, 
2013). However, whether other 37 urban centres have bye-laws and whether these bye-
laws address disaster risk cannot be said.  
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The second challenge of municipal governance related to bye-laws is their implementation. 
Here again, the municipalities exhibit low capacity for implementation owing to a gamut of 
issues from corruption to absence of legal mechanism to enforce regulations (Rautela, 
2005; Kumar and Pushplata, 2013). This is visible in height violations in cities of  Nainital 
and Mussoorie that have well formulated bye-laws but struggle in implementation (Rautela, 
2010). A weak implementation of building regulations was also highlighted in the large 
scale losses in the town of Kedarnath in 2013 when heavy rainfall and overflowing river 
washed away houses built on the river bank, an area where permanent buildings were 
prohibited (Kala, 2014). Low level of building regulation implementation is a second 
indicator of low municipal capacity and is associated with increased vulnerability of the 
built environment to hazards or weather extremes. The next section elaborates this further.  
1.3. Risks associated with unplanned development  
Urban development unfolding in Uttarakhand in the absence of land use plans and with 
weak implementation of building regulations has implications on the built environment. 
First, absence of land use plans indicate that land suitability studies have not been 
undertaken in urban areas. At the time of registering land for development, neither the 
municipality nor the home owners have adequate knowledge of siting their building away 
from prominent hazards of landslide or flooding. This might be a lost opportunity for risk 
communication as well as risk reduction. Improper siting has disastrous impacts on the 
lives and properties of people residing in mountainous areas as they may suffer from 
slippage and destruction of their property in the advent of a hazard (Sati et al., 2011; Haigh 
and Rawat, 2012).  
Second, weak building regulations and their low implementation result in a built form that 
is vulnerable to natural hazards (Rautela, 2005; Kumar and Pushplata, 2013). This is 
evident from low performance of the building stock in Mussoorie to seismic risk 
assessment (Rautela, 2010). Studies from other parts of the Himalayan region share 
similar experiences of vulnerability of built stock to natural hazards that has been built 
without adopting risk reduction measures prescribed for the built environment (Anhorn, 
Nusser and Lennartz, 2015).  
Third, environmental impacts of unplanned urban development like large scale terrain 
modifications, natural drainage disruptions and improper debris disposal are contributing 
to the creation of new hazard and increase in vulnerability in the event of a natural hazard. 
This is of special concern in the Himalayas where strong micro level uphill-downhill 
relations exist between properties and destabilization or improper drainage of one site 
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affects the areas around it making it prone to landslips and landslide. Unplanned 
urbanization then enters the domain of risk creation where it becomes the source of new 
hazards in the urban landscape (Bull-Kamanga et al., 2003; Pelling, 2003).  
With an upwards trend in urbanization, the need to address unplanned urban development 
and steer it towards safe, sustainable and resilient built environment in the State of 
Uttarakhand  is pressing concern. Absence of land use maps and building regulation are 
indicative of weak technical baseline for the same. They are also indicative of a weak 
municipal as well as state level capacity to address urban development. Urban risk studies 
in the Uttarakhand Himalayas have largely adopt a hazard based approach recommending 
technical solutions to the problems of human habitation in terms of improved infrastructure 
and better regulations to be implemented by the state level or municipal institutions 
(Anbalagan, 1993; Kumar and Pushplata, 2013; Singh and Sharma, 2014). This echoes 
with risk studies in the mountain areas across the world where the magnitude of the natural 
hazards dwarfs the need to explore vulnerabilities (Zimmermann and Keiler, 2015). While 
a hazard centric approach to urban risks is important, it addresses only part of the problem 
(Hewitt and Mehta, 2012). It tells us how to address urban risk but misses out on who 
should do this and in what capacity. This question is especially relevant in the small and 
medium sized urban centres in Uttarakhand that are waking to large scale urbanization 
with little or no municipal capacity to address it and low priority on the state urban 
developmental agenda. In this developmental scenario, this dissertation explores the 
concept of urban risk governance taking into cognisance a multitude of actors from public 
to private spears and their ability or inability to address urban risks. This concept and the 
relevance of its application in the context of urban development in the Indian Himalayas is 
explored in the next section.  
1.4. Urban risk governance: a theoretical exploration  
Goal 11 of the Sustainable Development Goals (SDG), adopted by the United Nations on 
September 2015, explicitly aims to ‘make cities and human settlements inclusive, safe, 
resilient and sustainable’ (UN, 2015a). Target 11b further links this work to the Sendai 
Framework for Disaster Risk Reduction 2015-2030 and aims at ‘adopting and 
implementing integrated policies and plans towards inclusion, resource efficiency, 
mitigation and adaptation to climate change, resilience to disasters’ (UN, 2015a). This is 
echoed in Habitat III’s Transformative Commitments for Sustainable Urban Development 
which pledges towards ‘resilience to disasters and climate change and other shocks and 
stresses’ (Habitat III, 2016). This narrative shifts the focus of several disaster studies from 
Contextualizing urban risks governance in Uttarakhand Himalayas                                                        15 
 
hazard management to disaster risk reduction and its integration into settlement 
development to increase urban resilience. Municipal level urban planning presents a 
tremendous opportunity in this regard by addressing the risks in the building environment 
through land use and building regulation (Bicknell, Dodman and Satterthwaite, 2009; 
Dodman et al., 2013; World Bank, 2015). However, literature from middle and low income 
countries points towards low municipal capacity for risk reduction and the presence of a 
gamut of formal and non-formal actors in the risk network (Dodman et al., 2013; Murray, 
2017). In this scenario, the concept of urban risk governance is explored which pertains to 
the many ways in which multiple actors, individuals and institutions, public and private, 
deal with risk (Renn and Klinke, 2013). The presence of multiple actors means rethinking 
and renegotiating risk responsibility and accountability at various stages of the risk 
reduction cycle (ibid). The concept of governance arose out of the recognition that the 
functions formerly carried out by government entities are now dispersed between a diverse 
set of private and civil society members (Tierney, 2012). Furthermore, a multitude of actors 
mean different conceptualisations of risk and varied priorities for action (Nathan, 2008; 
Gaillard and Mercer, 2012).  
The application of the concept of governance, however raises several challenges as well. 
The first is related to the conceptualisation of governance as a process. While the existing 
governance framework applied to urban planning (Renn and Klinke, 2013) provides a neat 
set of processes to be undertaken by a set of actors to achieve urban governance, it does 
not capture the complexity of ground realities when dealing with disaster risk reduction in 
the context of low and middle income countries where one or more stages of risk reduction 
merge into one another or are absent altogether (Murray, 2017). Furthermore, in countries 
where the government model does not have capacity to address risk, other actors may be 
constrained by the similar challenges of finances and technical capacity to address risks 
(Jones et al., 2014). Thus, rooting the governance framework in the present realities of 
development rather than proposing a future scenario is the first attempt that this 
dissertation makes in unpacking the concept of governance in Uttarakhand Himalayas. In 
doing so it takes an understanding of the urban development process of the global south 
based on literature (Roy, 2009; Watson, 2014; Andersen, Jenkins and Nielsen, 2015; 
Caldeira, 2017; Bhan, 2019) as well as the empirical inputs based on field work.   
Acknowledging the diverse and complex process of urban development further reveals a 
vast web of actors involved in creating and addressing risk. While the original governance 
framework identifies the local government, building professionals and homeowners in its 
framework, its application in the context of low and middle income countries would require 
an exploration into informal actors, especially in the private sector (Murray, 2017). The role 
Coevolution of risk and urban development in the Uttarakhand Himalayas                                16 
 
of non-governmental organisations (NGOs) has been explored in literature, but that of 
private actors remains a grey area (ibid). Furthermore, while the objective of the risk 
governance framework is to be integrative and adaptive to all actors, in the context of low 
and middle income countries the need for governance arises to substantiate for low 
government capacities and present instead a collaborative and cooperative framework for 
addressing roles and responsibilities previously restricted to the municipality (Joshi and 
Moore, 2004; Mitlin, 2008; Watson, 2014). The different set of objectives of risk 
governance in the context of low municipal capacity require for an expansion of the 
conceptual as well as methodological framing of urban risk governance. This is the second 
contribution that this dissertation aims to make. 
Bringing in diverse set of actors presents a problem of multiple conceptualisations of risk 
as well as diverse priorities for addressing it (Gaillard and Mercer, 2012; Murray, 2017). 
Literature suggests that different actors have different sources of knowledge. 
Understanding the risk knowledge that each actor presents is thus critical in placing them 
in the urban governance framework. Furthermore, strengthening risk knowledge of actors 
involved in addressing urban risk is viewed as a critical entry point into strengthening risk 
governance as a whole. This is the third contribution that this dissertation intends to make.   
Research on urban risks emerging from Africa explore the governance paradigm to study 
emergent risk in urban centres involving local governments and non-governmental 
organisations (Bull-Kamanga et al., 2003; Pelling, 2011; Fraser et al., 2017). Similar 
studies have been done in Latin America involving residents, municipality and academic 
institutions (Allen et al., 2015). Himalayan urban centres have so far dominantly studied 
through hazards perspective with the municipality and the state government identified as 
the primary actors for addressing disaster risk in the built form (see Section 1.3). This does 
not acknowledge that municipal and state level capacities are severely constrained. 
Furthermore, mountain urban centres in Uttarakhand present a numerical minority hence 
are not on the state development priority. An exploration of local level urban actors 
(horizontal governance) and their roles and responsibilities to address risks remains to be 
undertaken and it is in this direction that this dissertation aims to make an empirical 
contribution. An exploration in the horizontal governance is justified as the top down 
vertical government model has so far not addressed mountain urban centres.  
While governance is a varied concept with several aspects, this dissertation 
operationalises it by focusing on identifying actors in the urban development process, their 
roles and responsibilities and the risk knowledge that they possess and its source. The 
absence of risk knowledge at the state level has been established earlier by the absence 
of critical local level land use maps or building regulations (see Section 1.2). However, 
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knowledge among non-state actors requires further exploration. Furthermore, presence of 
multiple actors in the governance framework requires understanding multiple 
conceptualisations of risk and ways of addressing them (Gaillard and Mercer, 2012). While 
literature exists on the traditional knowledge present in the region to address disaster risk 
in the built form (Rautela, 2015), its application with present day constraints of large scale 
urbanization, high developmental cost and varied aspirations needs to be revisited .  
The next section brings together the problem of unplanned urban development in the 
Uttarakhand Himalayas and the theoretical lens of urban risk governance. It presents the 
research questions that the dissertation poses and the hypotheses that it proposes.  
1.5. Research questions and hypothesis  
Research questions have been formulated at the intersection of the problem which is of 
unplanned urban development in the Himalayas and the theoretical lens of urban risk 
governance that is attributed to be a root cause in addressing as well as producing risk. 
The concept of governance has been contextualized for a low and middle income country 
and an attempt is made to root it in the existing developmental process. This framing was 
an iterative process with back and forth between understanding the problem which exists 
on an empirical plane (in this case, based on existing literature and secondary data 
analysis) and finding a suitable theoretical framing for understanding and investigating it 
which exists on a theoretical plane (Bhattacherjee, 2012). 
The overall research question and the sub-research questions are presented below (see 
Figure 1.5). The three sub-research questions address the three key thematic areas that 
this dissertation intends to explore, namely, rooting governance in the contemporary 
development process, mapping the multitude of actors and their inter-relationships and 
underscoring the role of risk knowledge as a critical cornerstone for effective risk 
governance.  
The overall hypothesis is that in the absence of government capacity, the concept of 
governance provides an alternative entry point to address disaster risk reduction in the 
built form in Uttarakhand. However, its realization requires to acknowledge and address 
informal development, actors and their knowledge base.  
With regards to the three sub-research questions:  
Understanding the urban development process: Rooting governance in the 
contemporary urban development process brings forth the intersection of formal and 
informal systems.    
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Actors involved in risk governance: A large number of ‘shadow actors’ or informal 
actors exist within the risk network and are not recognized in policies and plans.  
Risk knowledge: Multitude of actors bring multiple conceptualizations of risk that are 
removed from the established developmental guidelines and scientific standards.  
Figure 1.5 Research questions  (own compilation)
 
1.6. Research design and methodology  
This dissertation employs a case study approach as it aims to answer a ‘how’ question 
and is studying a contemporary phenomenon in detail (Yin, 2015). The rapidly urbanizing 
mountain State of Uttarakhand in the Indian Himalayas was taken up for study. Here, a 
large number of urban settlements were found to be medium and small sized and without 
strong precedents of urban planning. Altitude, absence of planning mechanism and a 
medium sized urban area with a rising population were adopted as criteria for case study 
selection. In this selection, the town of Almora emerged as a strong representative case 
and was taken up for case study (the rational for selection of case study is provided in 
Chapter 3 Section 3.3).  
Data availability was also a major factor in determining the research design. It became 
clear at the beginning of the research that planning and risk data was scarce. There were 
no masterplans or land use plans, risk assessments or risk mapping at city scale in place. 
Socio-economic data was available but it was not spatially linked to households. Thus, the 
research design had to be explorative and draw from available sources (Pelling, 2003). 
What was available was existing urban planning acts and building regulations valid for the 
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study area. These were analysed to understand the formal planning process and the key 
actors involved.  
However, a field visit made it amply clear that there were several levels of informality within 
the planning process and several informal actors played a strong role in the urban 
development process. Thus, for an in-depth study of the situation, bulk of the data had to 
be gathered through semi structured key informant interviews and household surveys. This 
had to be triangulated with self-observations on the field and transect walks. Newspaper 
reports, building blue prints and old town maps were also used when available.  
Key informants were selected for their prominent role and knowledge of urban 
development. These interviews were conducted at state and local level. A total of 24 key 
informants were interviewed. The first set of key informants were purposively identified 
based on document review. These were people working in an official capacity in the 
government sector either directly in urban planning or in disaster risk reduction. Interviews 
were conducted first at local level and then at state level to fill gaps in knowledge from 
local level. Through this first set of interviews, it was possible to identify partners beyond 
the government framework, through snowballing, that had participated in risk reduction 
activity. These were people from academia and the local environmental NGO.  
The second set of key informants emerged from the informal nature of urban development 
and were primarily identified during household surveys. These were primarily building 
professional (architects, contractors and masons). As the construction industry was largely 
informal, it was not possible to determine how many building professionals were working 
in Almora at the time of this research and derive a random sample. Instead, building 
professional were identified through household surveys and were interviewed based on 
their readiness and availability to participate in the research. Based on 150 household 
surveys, 25 building professionals were identified out of which 9 participated in the 
interview. A complete list of key informants in provided in Annex 6 and the questionnaires 
are presented in Annex 8. 
Households for survey were identified through purposive sampling, where the idea was to 
find houses that had already suffered loses or were at prominent risk from unplanned 
urban development. A total of 169 houses were contacted of which 150 houses 
participated in the survey. Participants were asked 40 questions (both closed and open 
ended). The detailed questionnaire is provided in Annex 9. The data was collected in the 
town of Almora between February and April 2017.  
Interviews were analysed qualitatively and survey data both qualitatively and quantitatively 
to answer the three research questions. Multiple sources of information helped in gathering 
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the views of different stakeholders regarding the same research question. The scope of 
work was limited to the land use planning and building regulation functions of the 
municipality with a focus on disaster risk reduction. In the end it was possible to see the 
relationship between urban development and risk generation, roles and limitations of the 
actors involved and also highlight informal working mechanisms and their possibilities in 
steering future developmental and policy options.  
1.7. Structure of the dissertation  
Chapter one: The Indian Himalayan State of Uttarakhand is experiencing population 
growth and undergoing the process of urbanization. This is happening in a region 
predisposed to multiple natural hazards and exposed to climate change extremes. The 
urban development unfolding under these circumstances is unplanned and unregulated. 
Previous research has adopted a hazard based approach to addressing the issue resulting 
in stricter developmental codes and infrastructure based solutions to the problem. This 
dissertation approaches the problem from a governance perspective and opens a 
discussion on the actors involved in addressing risk at a local level. This chapter provides 
an overview of the research problem, the justification of a governance approach, the 
research questions posed and the hypotheses proposed. It describes the methods used 
to answer the research questions and closes by providing an overview of the dissertation. 
Chapter two: This chapter opens a discussion about the prominent approaches to urban 
risks and the impact of these approaches in the conceptualization of hazards and 
vulnerabilities. It then delves into unpacking vulnerability and understanding the roots of 
disaster risk. It draws from three prominent frameworks of risk root analysis, namely, 
Forensic Investigation of Risk (FORIN), DRCA (Disaster Root Cause Analysis) and RRCA 
(Risk Root Cause Analysis) to highlight the pivotal role of governance and knowledge in 
driving disaster risk in urban areas. It further elaborates on urban risk governance and the 
role of risk knowledge in shaping it. This is done in light of existing urban risk governance 
frameworks and literature emerging from middle and low income countries. The 
applicability of the concept of governance to study urban risks in the Himalayas is 
discussed. The chapter proposes a governance-knowledge framework linked to the local 
developmental process as a basis of understanding and improving risk governance in 
urban areas.  
Chapter three: This chapter describes the overall methodology adopted in this research 
and the methods used to answer the research questions. It starts with explaining the 
research problem and establishes the research questions. It explains the reason for 
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selecting a single case study approach to answer the research questions and justifies the 
choice of case study. It further elaborates the four method of data collection and analyses 
i.e. document analysis, semi-structured key informant interviews, household surveys and 
self-observations and their role in data triangulation. The chapter closes by discussing the 
challenges faced in data collection and elaborating on the ethical considerations adopted. 
Chapter four introduces the case study area of Almora in Uttarakhand Himalayas. It 
provides a description of its location, demographic trends, and socio-economic profile. 
Focusing on urban development, it traces back the urban development process in the town 
from the early 1500s to present day with a focus on settlement planning. The chapter also 
provides an introduction to the nature of the built environment in Almora. The chapter 
concludes by providing an urban risk profile of Almora based on prevalent natural hazards 
and unsafe conditions in land use practices and the built environment. 
Chapter five compares the formal government framework for addressing urban risk 
against the everyday practices of urban development. The formal framework is drawn from 
national, state and local level laws and regulations. Everyday development practices are 
mapped based on survey data and key informant interviews. The juxtaposition of these 
two processes reveals a set of actors both formal and informal that are involved in 
addressing urban risks. A model of governance situated at the intersectionality of the 
established government framework and the prevalent development process is attempted 
at the end of this chapter. 
Chapter six provides a deeper look into the capacities of the actors present in the 
governance network to address risk. It presents the limited technical and financial capacity 
of the municipality as the central actor. This reflects in the nature of its relationship with 
households, building professionals, university and NGO. The chapter concludes by that 
not all actors contribute to risk positively towards addressing urban risks and nor is the 
nature of relationship that they have with other actors uniform. 
Chapter seven: This chapter discusses the role of risk knowledge among different actors 
and its importance for risk governance. Risk knowledge is primarily divided into top down 
scientific knowledge and bottom up local knowledge. The municipality is identified as the 
pivotal actor which lies at the intersection of these two groups of knowledge. The results 
point towards gaps in both top down scientific knowledge as well as local knowledge. 
Furthermore, gaps are identified in the communication and access to knowledge of all 
actors involved in risk governance. The chapter identifies consolidating risk knowledge as 
a key objective of the local level governance process.  
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Chapter eight: This chapter synthesises the theoretical and empirical findings of this 
dissertation. The first section looks back at the theoretical frame of urban risk governance 
and draws insights from empirical findings to contextualise it in low- and middle-income 
countries. It then elaborates on the major empirical and theoretical findings of the research. 
In the second section of the chapter, recommendation are made addressing the network 
of risk actors analysed in this dissertation. This includes that state level planning agencies, 
the local municipality, building professionals, households, university and NGO 
Recommendations are in the direction of strengthening the local level horizontal 
governance system. 
The figure below presents the overall structure of the dissertation.  
Figure 1.6 Structure of the dissertation  (own compilation)
 
 
 
 
 
   
2. Unpacking urban risk governance   
 
 
 
 
 
 
 
 
 
 
“Like much else in the age of the Anthropocene, things that appear to be natural are 
increasingly a product of human actions rooted in cultural and social models and the material 
relations they express.” 
Anthony Oliver-Smith, 2017 
 
 
 
This chapter opens a discussion about the prominent approaches to urban risks and the impact 
of these approaches in the conceptualization of hazards and vulnerabilities. It then delves into 
unpacking vulnerability and understanding the roots of disaster risk. It draws from three 
prominent frameworks of risk root analysis, namely, Forensic Investigation of Risk (FORIN), 
DRCA (Disaster Root Cause Analysis) and RRCA (Risk Root Cause Analysis) to highlight the 
pivotal role of governance and knowledge in driving disaster risk in urban areas. It further 
elaborates on urban risk governance and the role of risk knowledge in shaping it. This is done 
in light of existing urban risk governance frameworks and literature emerging from middle and 
low income countries. The applicability of the concept of governance to study urban risks in 
the Himalayas is discussed. The chapter proposes a governance-knowledge framework linked 
to the local developmental process as a basis of understanding and improving risk governance 
in urban areas.  
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2.1. Approaches to urban risks  
Urban risk studies draw from disaster risk studies for conceptualizations of risks, hazards and 
vulnerabilities (UNISDR, 2009). Here, risk is conceptualized as a product of hazard and 
vulnerability and represented through the pseudo-equation: Risk = Hazard x Vulnerability 
(Wisner et al., 1994). However, risk scholars and urban studies scholars differ on what is a 
hazard and what constitutes vulnerability. The problem becomes further complicated in urban 
areas, where hazards move beyond purely natural hazards to include a large spectrum of man-
made conditions that can be classified as hazards (Bull-Kamanga et al., 2003; Satterthwaite 
and Bartlett, 2017) and vulnerability of resident population physically visible in unsafe 
conditions is argued to have deep seated political, social or economic root causes (Wisner et 
al., 1994; Pelling, 2003; Oliver-Smith et al., 2017). The Sendai Framework calls for a 
comprehensive approach to addressing risks in urban areas, taking into consideration both 
hazards and vulnerabilities in their varied manifestations (UNISDR, 2015). An understanding 
of urban risks thus warrants an understanding of these two broad approaches and the 
implication it has had on the conceptual framing of hazards, vulnerabilities and risks.  
a) Looking outwards - a hazard based approach : also referred to as the impact based 
approach (Fraser, 2014) or the technical approach (Lim, 2011) derives from a research 
tradition in natural sciences that identifies natural hazards as the primary source of risk in urban 
areas. Here ‘natural hazard’ is used synonymous to the term ‘hazard’. These are concerned 
with studying the natural phenomenon at hand and offering technical solutions to address 
them. It works on a ‘predict and prevent’ paradigm (Fraser, 2014). In a hazard based approach, 
urban risk is conceptualised as a product of hazard intensity and vulnerability of the system 
under study. Vulnerability, is measured as susceptibility of loss to the particular hazard in 
question. Outcomes of a hazard based approach are either hard infrastructural solutions like 
retaining walls or soft measures in the form of improved building codes or technical guidelines 
(Lankao and Qin, 2011). 
The conceptual limitations of adopting a natural hazard based approach to urban areas which 
have a strong physical and social component has been explored by urban risk scholarship 
(Bull-Kamanga et al., 2003; Pelling, 2003). It is argued that in the age of the Anthropocene, 
where human agents have modified their environments to large extents, classifying hazards 
based only on their natural origins does not address all aspects of the problem. In 
circumstances where human activity is increasing the occurrence of certain hazards beyond 
their natural probabilities, the concept of socio-natural hazards is introduced. Socio-natural 
hazard is the phenomenon of increased occurrence of certain geophysical and hydro- 
meteorological hazard events, such as landslides, flooding, land subsidence and drought that 
arise from the interaction of natural hazards with overexploited or degraded land and 
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environmental resources (UNISDR, 2009). Acknowledging the human component attached to 
hazard creation makes us rethink the role of human agency in creating and addressing hazards 
(Tierney, 2015; Oliver-Smith et al., 2017). This has led to the expansion in the definition of 
hazard  “as a dangerous phenomenon, substance, human activity or condition that may cause 
loss of life, injury or other health impacts, property damage, loss of livelihoods and services, 
social and economic disruption, or environmental damage” (UNISDR, 2009). This definition is 
adopted for classifying hazards in this dissertation.  
Studies emergent from urban areas have further attempted to include the large spectrum of 
events, irrespective of their human or natural origins, that contribute towards risk in the urban 
environment (Bull-Kamanga et al., 2003; Satterthwaite and Bartlett, 2017). On one end of this 
spectrum are large impact-low frequency events like earthquake and landslide, while the other 
end of the spectrum includes every day hazards like absence of basic infrastructure provisions 
of water and roads which have small impact but high frequency (see Table 2.1). Large intensity 
events are recorded in disaster registers, however scientists argue that in middle and low 
income countries the growing risks from everyday hazards is cumulatively estimated to be 
larger than the loss of life and property from large scale disasters (Pelling 2003; Bull-Kamanga 
et al. 2003; Allen et al. 2015; Satterthwaite & Bartlett 2017). The whole spectrum of urban risks 
is also indicative of how the whole process of urbanization has a strong reflexive relationship 
with risk generation (Allen et al., 2015). It has been suggested that urbanization affects 
disasters just as profoundly as disasters affect urbanization (Pelling, 2003). Generally, disaster 
specialists address high impact hazards whereas urban practitioners work towards addressing 
everyday hazards. This further underscores the role of municipalities and other local level 
bodies that are involved in addressing or constructing hazards on an everyday basis.  
Table 2.1 Spectrum of urban disasters 
Nature of event Disasters Small disasters Everyday hazards 
Frequency Infrequent Frequent (seasonal) Everyday 
Scale 
Large (more than 10 
people killed, 100 or 
more seriously injures) 
3-9 people killed, 
10 or more injured 
1-2 people killed, 
1-9 injured 
Impact Catastrophic Significant 
Estimated to be the 
single largest cause 
of death and injury 
An integrated 
framework  
  Very large impact                   Continuum of risk             Small impact  
    Low frequency                                                               Very high frequency  
Bull-Kamanga et al 2003 
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The broader conceptualisation of hazards in a hazard based approach works well to provide 
researches and practitioners an overview of the multitude of hazards at play in urban areas. 
However, just relying on hazards as a source of risk is only seeing part of the picture (Hewitt, 
1983). By focusing on quantifying and managing hazards we focus on the ‘external features’ 
of a disaster. Internal features of a disaster are dependent on everyday actions of individuals 
and society. The effective way, thus would be to address the values of the society under study 
and its institutions (ibid.). This view gains relevance in study of urban areas where human 
agency is a constant participant in the construction of risk (Pelling, 2003).This view elaborates 
the understanding of risk by not just asking the ‘what, when and where’ but also taking into 
consideration the ‘who and why’ (Fraser, 2014). This idea is further explored in a vulnerability 
based approach.  
b) Looking inwards – a vulnerability based approach: The concept of vulnerability 
developed from the understanding that hazards alone do not lead to risk. “Vulnerability is the 
characteristics and circumstances of a community, system or asset that make it susceptible to 
the damaging effects of a hazard“ (UNISDR, 2009). There are many aspects of vulnerability, 
arising from various physical, social, economic, and environmental factors. Examples may 
include poor design and construction of buildings, inadequate protection of assets, lack of 
public information and awareness, limited official recognition of risks and preparedness 
measures, and disregard for wise environmental management (Hewitt, 1983; Wisner et al., 
1994; Cutter, Boruff and Shirley, 2003). This definition identifies vulnerability as a characteristic 
of the element of interest (community, system or asset) which is independent of its exposure. 
However, in common use the word is often used broadly to include the element’s exposure 
(Fraser, 2014).Wisner (2004) iterates that the social production of vulnerability needs to be 
considered with at least the same degree of importance that is devoted to understanding and 
addressing natural hazards. The Pressure Release Model (PRM), provides a useful theoretical 
framework for elaborating vulnerability arguing that it develops over time creating pressure in 
a system for which the hazard is a mere trigger that results in disaster(Wisner et al., 1994). 
The basis for the PRM idea is that a disaster risk lies at the intersection of two opposing forces: 
those processes generating vulnerability on one side, and the hazard event (or sometimes a 
slowly unfolding natural process) on the other end (see Figure 2.1). 
Figure 2.1 identifies the progression of vulnerability through unsafe conditions driven by 
dynamic pressures which are in turn manifested in root causes. Unsafe conditions represent 
the manifestation of vulnerability in time and space (Wisner et al., 1994). This may be buildings 
in dangerous locations or lack of food and water to a community. Unsafe conditions are more 
in the nature of symptoms of disaster (O’Keefe, Westgate and Wisner, 1976). The model 
makes a distinction between vulnerability and unsafe conditions by illustrating that people are 
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vulnerable whereas, places or locations are unsafe. This is done to retain the analytical value 
of the word vulnerability and not make it an umbrella term (ibid).  
Figure 2.1 Pressure Release Model  (Wisner et. al. 2003)
 
Dynamic pressures mobilise the root causes into unsafe conditions. Some dynamic pressures 
include epidemic disease, rapid urbanization, current (as opposed to past) wars and other 
violent conflicts, foreign debt and certain structural adjustment programmes (Wisner et al., 
1994). However, as per the PRM, vulnerability is rooted in social processes and underlying 
causes which may ultimately be quite remote from the disaster event itself. Vulnerability can 
arise from broader root causes which are part of the social, political or economic system. As 
they are spatially and temporally distant from the disaster event they are often not associated 
with it. They, thus remain ‘invisible’ in the study of vulnerability. It has been the endeavour of 
several studies to understand and define root causes as they lie at core of vulnerability or risk 
production (Wisner et al., 1994; Pelling, 2003; Tierney, 2015; Oliver-Smith et al., 2017). This 
is elaborated in the next section. 
Table 2.2 below summarises the hazard based and vulnerability based approach. Risks in 
mountains areas have classically been studied from a hazard perspective (Hewitt and Mehta, 
2012; Zimmermann and Keiler, 2015). However, emerging studies of risks in urban areas 
argue that urban centres being highly anthropogenic environments require a shift in focus to 
social factors driving disaster risk (Bull-Kamanga et al., 2003; Pelling, 2003; Bicknell, Dodman 
and Satterthwaite, 2009; Satterthwaite and Bartlett, 2017). In the case of the Himalayas, Hewitt 
& Mehta (2012) call for debunking of developmental stereotypes of scantily populated 
scattered settlements where natural forces play a larger than life role in shaping disaster risk. 
There is a need to recognise Himalayas as areas of rapid urbanization where human sources 
of danger are coevolving with natural hazards known to the region (ibid). Furthermore, there is 
a need to acknowledge the role of vulnerability and integrating it in the development planning 
process (Masson, 2015). This should be done keeping in mind the special situation of mountain 
cities that are typically small and medium sized and at a physical and political distance from 
larger urban centres, hence limited in their technical and financial capacities to address risk 
(Birkmann et al., 2016; Rumbach, 2016). This is keeping in line with the objectives set down 
in the Sendai Framework which calls for an integrated approach to address disaster risk 
addressing both hazards and vulnerabilities (UNISDR, 2015).   
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Table 2.2 Hazard and vulnerability based approaches to risk-a comparison 
 
Hazard based approach Vulnerability based approach 
Conceptualisation Natural hazard is the primary cause of risk Vulnerability lies at the roots of risk 
Ontological 
position Realist Largely, social constructivist 
Epistemological 
approach Positivist Interpretive 
Scientific discipline Natural sciences Social sciences 
Answers What, when and where Who and why 
Outcomes 
Technical or technology-based 
solutions are the result. 
Hard: sea walls and dams 
Soft: zoning regulations 
Establishes interlinkages between 
physical and social causes of disaster 
Informs policy: interventions in 
governance, awareness 
Critique Does not provide a complete picture of risk 
Broad in scope. No single study is able 
cover all aspects of vulnerability 
own compilation based on Fraser 2014  
2.2. Root causes of urban risk  
Increase in knowledge about hazards and improvement in ways of predicting them has not 
been followed by a proportional decrease in disasters and the subsequent loss of life and 
property around the world (Wisner et al., 1994; Pelling, 2003; UNISDR, 2015; Oliver-Smith et 
al., 2017). This dichotomy is the central argument to debate that the root causes of risk have 
not been sufficiently addressed in a research and practice paradigm that focuses largely on 
addressing hazards (Oliver-Smith et al., 2017). A discussion of roots of urban risks has inspired 
both theoretical discussions (Tierney, 2015; Oliver-Smith et al., 2017) as well as empirical 
explorations (DKKV, 2012). The Pressure Release Model indicates that there are certain root 
causes that lie at the base of vulnerability. Root cause of risk refer a wide array of social, 
political and economic forces that are at play in the creation of unsafe conditions (Tierney, 
2015; Oliver-Smith et al., 2017). Identification of root causes is an attempt to open pathways 
to their reduction through policy and practice (ibid). However, establishing root causes is not 
an easy task as sometimes the root causes are far removed from the apparent physical 
conditions in which they manifest themselves. In this regard, one needs to move beyond the 
cause and effect scenario analysis and look deeper into the structural and procedural causes 
that lead to risks. Furthermore, a discussion of root causes also opens a consequent 
discussion on human agency in risk production and risk responsibility and accountability. For 
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example, in rapidly developing urban areas the absence of building regulations and land use 
planning is only indicative of the unsafe conditions (Wisner et al., 1994). Research into why 
these documents are missing and who is responsible for it can shed some light into the root 
cause of risk (Oliver-Smith et al., 2017).  
Three cognate frameworks that have attempted to delve into the identification of root causes 
of disaster risks are discussed here in an attempt to identify what constitutes root causes as 
well as methodologies used to identify them:  
Forensic Investigation of Risk (FORIN) framework:  
Forensic Investigation of Risk (FORIN) is a framework developed as part of Integrated 
Research on Disaster Risk (IRDR) program launched by the International Council for Science, 
the International Social Science Council and the United Nations International Strategy for 
Disaster Reduction (IRDR, 2011). It was developed in 2 parts, namely FORIN I and FORIN II. 
FORIN I details out the aims and core elements of the framework whereas FORIN II defines 
the method and vision. The FORIN approach is an international benchmark for risk root cause 
analysis (Fraser et al., 2014). It is guided by the understanding that disasters are shaped by 
human decisions that are in turn shaped by incentives and constrains. Understanding these 
root causes are important to address and reduce disaster risk. The term ‘forensic’ is used to 
“signify systemic, probing and dispassionate investigation” (IRDR, 2011). FORIN opens a 
discussion on responsibility and incentives for disaster risk reduction. It argues that it is highly 
rewarding politically for governments to be visible during disaster response than disaster 
mitigation (Oliver-Smith et al., 2017). Furthermore, risk generated by private sector in the 
process of development is often transferred to third parties making it difficult to establish 
accountability (ibid).  
FORIN works with four sets of hypothesis:  
1. “The risk reduction hypothesis:  
An understanding of the decision-making process in groups, organizations and 
institutional arrangements prior to the disaster event would improve risk reduction 
efforts.  
2. The integration hypothesis:  
Disaster research is still conducted in a fragmented manner resulting in a sectoral 
approach. An integrated approach is required for achieving risk reduction.  
3. The responsibility hypothesis:  
Recognition of the responsibility and accountability of different actors will lead to 
improvement in disaster risk reduction.  
4. The communication hypothesis :  
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Existing risk knowledge is either not being effectively communicated to those 
responsible or they are powerless to act on it.”  
FORIN provides a template to shape and guide case studies towards establishing root cause. 
FORIN studies are guided by a set of 20 core questions and 10 generic questions that can be 
addressed to individual case studies. It divides the analysis into 6 levels, namely,  
• “Governance/priority 
• Risk assessment  
• Understanding/awareness  
• Outcome/impacts 
• Risk reduction 
• Enhancing resilience” 
FORIN identifies governance as to be the leading cause driving risk reduction and risk 
production. It hypophyses that a focus on the decision-making process in groups, 
organizations and institutional arrangements prior to the disaster event are critical for disaster 
risk reduction efforts. Awareness, knowledge and management capabilities are most needed 
for further understanding risk and its reduction pathways (IRDR, 2011). FORIN is based on 
PRM and draws from the Hyogo Framework for Action (HFA) in investigating the 
aforementioned root causes.  
As a methodology for investigation of root causes, FORIN proposes a casual analysis rather 
than a cause and effect model. This can be critical case analysis, meta-analysis, longitudinal 
analysis or scenario reconstruction based on the case under study (IRDR, 2011). In doing so, 
FORIN focuses on the pre-disaster phase for the disaster as it argues that it is in this stage 
disaster risk is created. FORIN, thus underscores the process of risk creation entwined with 
the development process.  
FORIN is an elaborate framework for establishing the root causes of disaster risk. It provides 
a well-rounded theoretical and methodical direction. It makes a strong case for understanding 
and acting on the social roots of risk. It adopts an integrative approach and addresses a large 
set of stakeholders and disciplines. However, as a framework FORIN is quite elaborate. FORIN 
case studies have been able to cove some aspects of it (Fraser et al., 2014). Furthermore, 
studies have integrated FORIN along with deeper conceptual understanding of governance or 
resilience for arriving at root causes. Challenges recognized with the FORIN framework include 
establishing evidence based causal relationships. As FORIN discusses responsibility and 
accountability, it also need to connect to existing legal frameworks to provide ways of 
addressing the root causes and establishing accountability (Oliver-Smith et al., 2016).  
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Disaster Root Cause Analysis (DRCA) Framework:  
DRCA was developed by the Deutsches Komitee Katastrophenvorsorge (DKKV) of the 
German Committee for Disaster Reduction with the objective to identify root causes of disaster 
risk (DKKV, 2012). It is based on the framework of the Hyogo Framework for Action and the 
gaps in existing vulnerability assessment frameworks namely, Post-disaster Needs 
Assessment (PDNA), Vulnerability and Capacity Assessment (VCA) and Real-Time Evaluation 
(RTE). While these frameworks are useful in identifying vulnerabilities in particular case 
studies, they do now open a discussion on why these vulnerabilities exist (DKKV, 2012). DRCA 
adopts a matrix approach establishing casual links between disaster impacts and underlying 
root causes. It considers the following root cause for analysis:   
• “Development  
• Governance   
• Awareness and perception  
• Political environment  
• Physical and environmental conditions” 
 
Like FORIN, DRCA builds on root causes from the HFA. However, it takes a step in elaboration 
and accounts for the entire disaster risk cycle, considering both pre and post disaster 
conditions. It tests this framework based on case studies in Haiti, Indonesia, Mozambique, 
Pakistan and Philippines. Data is collected based on expert interviews and existing reports 
based on specific disasters under study. Lack of resources (financial, human and technical) 
and low levels of risk knowledge are identified as a cross cutting issue in all case studies. The 
framework calls for local level action to address these root causes. The study makes 
recommendation based on three fronts to address risk root causes:  
• Structural measures (e.g. technical preparedness and construction)  
• Non-structural measures (e.g. awareness and perception)  
• Paradigm shifts (e.g. from disaster response to disaster preparedness) 
 
The DRCA framework makes an important contribution towards applying the PRM and 
elaborating on linkages between disaster events and root causes. Furthermore, based on the 
findings of the case studies it makes available a check-list for future researches in establishing 
root causes as well as provides a set of generic recommendation in each case. However, being 
qualitative in nature, it becomes difficult to prioritize which root cause is most important to 
address in a particular context. This is a challenge when one needs to take forward the 
recommendation made in general as well as for specific case studies. Furthermore, though 
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certain root causes like ‘Physical and environmental conditions’ are easier to conceptualise, 
others like ‘Governance’ and ‘Awareness and perception’ need further elaboration.  
Risk Root Cause Analysis (RRCA) framework:  
RRCA was developed to provide science to support policy to move towards holistic solutions 
to disaster risk. It was part of the research developed for Preparing for Extreme and Rare 
Events in Coastal Regions (PEARL) led by King’s College, London. It analyses 40 DRCA and 
FORIN inspired case studies in different developmental contexts. The study acknowledges the 
strength of the existing frameworks, and builds on them based on the following weaknesses:  
1. Forward and backward looking analysis: FORIN takes a backward looking approach 
from the disaster event to understand the root causes. DRCA and RRCA treat disaster 
as a cyclic process with a need to include both pre-and-post-disaster phases in the 
analysis. This conceptualization stresses the point that disaster is not a singular event 
in time and space rather a cyclic process.  
2. Focus on small scale local disasters: While FORIN and DRCA focus on large scale 
events, the RRCA framework attempts to include small-scale local disasters as well. In 
doing so it brings into focus the role of local governments and its actors as they are 
usually involved in addressing small scale disasters. Hence it underscores the 
centrality of governance in understanding and addressing disaster risk reduction.  
The overall concept of RRCA is that risk root causes are translated by risk drivers into disaster 
scenarios. It identifies four dynamic conditions of physical events, socio-economic conditions, 
governance and perception that drive disaster risk. Their analysis is central to the framework. 
Here, it does a great job of condensing the root causes established in FORIN and DRCA 
framework. Physical event represents the ‘physical and environmental conditions’ described 
in DRCA. Socio-economic conditions represent the developmental preconditions described in 
DRCA. Governance is a consistent aspect in the three frameworks. Perception refers to 
‘awareness and perception, in the DRCA and ‘understanding and awareness’ in FORIN. It 
adopts a case study approach focusing on local factors that drive risk. RRCA works with three 
scenarios - historic, contemporary and future to provide an overview of the entire disaster risk 
cycle. The framework is applied to examine six case studies from across Europe and five case 
studies from the Caribbean and Asia. The end objective is to provide scientific knowledge for 
driving policies for risk reduction.  
RRCA being an actor centric approach relies on stake holder interviews as the primary source 
of data. It recognizes the challenge of interviewing stakeholders, especially on sensitive issues 
of governance. Furthermore, the themes of socio-economic conditions, governance and 
perception are investigated individually whereas case studies suggest a great degree of 
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intersectionality exists between them. For example, poor socio-economic conditions 
manifested in the lack of capacity and resources can hamper a smooth governance process.  
Table 2.3 below compares the three frameworks. In terms of similarity, the three frameworks 
build on the theoretical understanding that disaster risk is rooted in social, political and 
economic processes. They operationalize the concept of root causes by identifying them 
through case studies. Governance is consistently recognised as a core factor across all there 
frameworks followed by knowledge of risks in the form of awareness and perception. The three 
frameworks also rely on similar sources of data ranging from review of existing policy 
documents to semi structured interviews with key informants.  
In terms of differences, the conceptualisation of governance takes different meanings in the 
three frameworks. In FORIN, it addresses existing laws, policies and strategies along with the 
key government actors and their roles. In DRCA it covers actors from international to local 
scale and their roles. In the RRCA it refers to local level actors and their capacities. Similarly, 
risk knowledge in FORIN it is discusses under understanding and awareness. In DRCA as 
awareness and perception and in RRCA as perception. The three facets of risk knowledge are 
its availability, its understanding and its prioritisation for action. Each is covered to some extent 
in the three frameworks. In terms of the developmental context in which these frameworks can 
be applied, FORIN is non-specific, DRCA has been applied to low and middle income country 
context and RRCA has been applied to high income country context.  
On analysing root causes identified by the different frameworks, RRCA does a good job of 
condensing the multiple root causes into clear categories. This is understandable as it builds 
on the pervious frameworks. Furthermore, it addresses the entire disaster risk cycle, from pre-
disaster phase to post disaster reconstruction, thus providing a comprehensive guide to 
understanding and addressing risk reduction.  
In terms of applicability to analysing the research problem posed in this dissertation, the three 
frameworks heavily underscore the pivotal role of governance as a root cause of creating or 
addressing disaster risk. However, its operationalisation for analysing case studies requires 
engagement with a detailed conceptual framing as well as to define which aspect of 
governance will be studied (Fraser et al., 2014). Furthermore, the role of risk knowledge as a 
core component of defining an actor’s capacity to address risk makes it embedded in the 
process of governance (ibid). The inter relationship between actors determines how this 
knowledge is created and communicated (Renn and Klinke, 2013).  
In the next section, this dissertation makes conceptual explorations into the meaning and 
scope of urban risk governance (Tierney, 2012; Renn and Klinke, 2013) and its peculiarity in 
low and middle income countries (Dodman et al., 2013; Murray, 2017). It further underscores 
the critical role of risk knowledge as a building block towards achieving urban risk governance 
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(Gaillard and Mercer, 2012). In doing so it attempts at establishing intersectionality between 
the two recurrent root causes i.e. governance and risk knowledge identified in the multiple root 
cause frameworks.  
Table 2.3 Comparing risk root cause analysis frameworks 
 
Forensic Investigation of 
Risk 
(FORIN) 
Disaster Risk Cause 
Analysis 
(DRCA) 
Risk Root Cause 
Analysis 
(RRCA) 
Source  
Integrated Research on 
Disaster Risk (IRDR) 
Deutsches Komitee 
Katastrophenvorsorge 
(DKKV) / German 
Committee for Disaster 
Reduction  
Preparing for Extreme 
and Rare Events in 
Coastal regions 
(PEARL) 
Context  
Non-specific 
Post-disaster 
Low-income countries 
Post-disaster 
Coastal communities 
Pre-and-post-disaster 
Methods 
Semi-structured interviews 
(multiple actors) 
Document analysis 
Semi-structured 
interviews (experts) 
Literature review 
Semi-structured 
interviews (multiple 
actors) 
Document and media 
analysis 
Root causes 
analysed   
• Governance 
• Understanding 
/awareness 
• Risk assessment 
• Outcome/impacts 
• Risk reduction 
• Enhancing resilience 
• Governance 
• Awareness and 
perception 
• Political Environment 
• Development 
• Physical and 
Environmental 
Conditions 
• Governance 
• Perception 
• Physical 
• Socio-economic 
conditions 
 
Challenges  
Extensive, difficult to 
include all aspects in one 
case study 
Addresses only pre-
disaster cycle 
Focuses on large scale 
events 
Desk-based 
Non-hierarchical 
assessment of root 
causes 
Focuses on large scale 
events 
Extensive, covering both 
natural and social 
aspects of risk hence 
challenging for single 
researcher to replicate. 
Intersectionality of root 
causes is not addressed 
 
own compilation based on IRDR 2011,German Committee for Disaster Reduction 2012 and Fraser 
et al. 2014 
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2.3. Urban risk governance  
The concept of risk governance arose out of the recognition that the functions of disaster risk 
reduction, formerly carried out by government entities, are now dispersed between a diverse 
set of private and civil society members (Tierney, 2012). Urban risk governance provides an 
actor centric approach towards addressing a physical problem of addressing risks (ibid). It 
marks a shift from institutional or legislation centric study of disaster risk management and 
disaster risk reduction practices by rooting them in specific societal framework. In doing so it 
borrows from the concept of governance which in turn was born out of the ‘hollowing of the 
state’ hence a need for redistribution of roles and responsibilities formerly carried out by state 
actors (Rhodes, 1994). Urban risk governance pertains to the many ways in which multiple 
actors, individuals as well as public and private institutions, deal with risk (Renn and Klinke, 
2013). It is embedded in the SENDAI framework and is defined as (UNISDR, 2015):  
“While States have the overall responsibility for reducing disaster risk, it is a shared responsibility 
between Governments and relevant stakeholders. In particular, non-State stakeholders play an 
important role as enablers in providing support to States, in accordance with national policies, laws and 
regulations, in the implementation of the present Framework at local, national, regional and global levels. 
Their commitment, goodwill, knowledge, experience and resources will be required.” 
The concept of governance must be understood in the development context in which it is 
rooted. While in certain developmental scenarios governance is the inevitable consequence of 
neo-liberalization, in others it is the consequence of the state failing to meet its required 
functions and other actors stepping in to fill the vacuum (Murray, 2017). The Sendai Framework 
underscores the importance of risk governance and establishes it as part of its Priority 2 to 
‘Strengthening disaster risk governance to manage disaster risk ‘at local, regional, national 
and global level (UNISDR, 2015). It encourages an ‘all-of-society’ engagement with roles and 
responsibilities clearly defined and divided between multitudes of stakeholders (ibid). Rapid 
urban development and population concentrations in areas of high geographical risk with weak 
or non-existent land-use controls and building regulations are indicative of a weak governance 
system and call for an exploration into strengthening governance systems through 
collaboration (Tierney, 2012, 2015; Dodman et al., 2017). This collaboration can be achieved 
from a wide range of legally binding arrangement to voluntary coordination (Tierney, 2012).  
The first basic model for operationalizing urban risk governance was presented by the 
International Risk Governance Council (IRGC, 2005). This indicated the four phases of ‘pre-
assessment; appraisal; characterization and evaluation; and risk management’. However, this 
model was critiqued to be very broad scoped for application. Furthermore, it did not represent 
a context which was critical for its application. This was elaborated upon and a broad 
framework for integrating risk governance in the urban planning process was provided by the 
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Renn and Klinke (2013). They apply the ‘Adaptive and integrative risk governance model’ to 
the field of urban planning.  
The concept of urban risk governance applied to the field of urban planning is presented below 
in Figure 2.2 below. It conceptualizes governance as a cyclic process to be archived through 
four consecutive stages of pre-estimation, interdisciplinary risk estimation, evaluation and risk 
management. Central to all these stages is the idea of risk communication, which should be 
continuous and present ubiquitously in all stages. For each stage, a set of objectives are set 
and a group of actors defines. Furthermore, methods to achieve those objectives are also 
suggested (see Table 2.4). The overall objective is to provide an institutional structure and 
process to actors involved in urban planning to achieve urban risk governance.  
Figure 2.2 Adaptive and integrative risk governance model   (Renn and Klinke 2014)
 
The critique of the initial IRGC model was that it was non-contextual. Particularly in the field of 
urban planning, where context plays an important role. To address this, a set of base resources 
are identified for achieving risk governance, namely human resources, financial and technical 
resources and institutional means. However, in the context of low and middle income countries 
it is the absence of these resources both among government and non-government actors that 
is the biggest challenge for the realization of the concept of urban risk governance. Section 2.4 
below elaborates upon this.  
The second challenge was the application of the broad governance model to the field of urban 
planning. To do this, Renn and Klinke (2013) root it in the process and methods applicable to 
the field of urban planning. Table 2.4 elaborates upon the stages of defined for risk governance 
in the context of urban planning. It elaborates upon the objectives set for each stage, the actors 
identified and suggests methods for achieving it. Here again, the challenge of embedding it in 
a particular context remains, particularly in the global south where the process of urban 
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planning is not always formal and not always linear. Applying the concept of urban risk 
governance to the context of low and middle income countries would require a further 
elaboration and understanding of the urban development and planning process prevalent in 
those countries in general and their municipalities in particular. Section 2.4 below elaborates 
upon this.  
Table 2.4 Risk governance in urban planning 
Overall 
Objective 
Provide institutional structure and processes that help all actors  
Actors 
involved 
Residents, building professionals (architects, planners, real estate developers, 
contractors etc.), public officials and civil society representatives 
Stage Objective Method 
Pre-estimation  Understand different conceptualisations of risk 
Residents survey 
Key respondents interview 
Round table 
Interdisciplinary risk 
estimation 
Assess each risk in the 
developmental process 
Inclusion of concerns and 
expectations of stakeholders 
Hazard assessment 
Exposure assessment 
Vulnerability analysis 
Followed by: 
Group Delphi 
 Evaluation  Compare opportunities and risks of urban development plans 
Multi-criteria or multi attribute 
decision analytics model 
Risk management  Assess different risk reduction measures 
-same as above- 
Risk communication  Promote trust in risk handling authority 
Open public meetings ,brochures, 
internet and television 
 based on Renn & Klinke 2013 
2.4. Contextualizing urban risk governance in low and middle income countries  
The risk governance model and its application in urban planning defines and orders the steps 
needed to achieve risk governance. However, when seen in the context of low and middle 
income countries, many of the pre-conditions required for the model to function, namely, 
institutional means, financial and technical resources and human resources and social capital, 
are constrained or absent (Dodman et al., 2013). Furthermore, a study of 76 cases of urban 
risk governance in low and middle income countries (Murray, 2017) and findings from urban 
risk studies in Africa (Dodman et al., 2017; Satterthwaite, 2017) and Latin America (Allen et 
al., 2015) bring forth that urban risk governance, in reality, is a messy process with different 
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stages and actors leaking into one another. This is linked with the urban development context 
in low and middle income countries which is layered with different degrees of informality (Roy, 
2005, 2009) and is driven by different set of priorities and rationalities (Watson, 2003, 2009). 
Applying the concept of urban risk governance in low and middle income countries thus needs 
to take these ground realities into consideration. The following propositions are made in this 
regard:  
Rethinking the process of governance    
The urban risk governance framework proposed by Renn & Klinke (2013) conceptualizes 
governance as a process temporally rooted in the future. The realization of this process 
requires a certain set of preconditions (institutional means, financial and technical resources 
and human resources and social capital). However, in doing so it misses out on capturing the 
everyday realities of urban development in low and middle income countries where many of 
these preconditions are absent. Risk in many cities is created or exacerbated by government 
incapacity to act (Dodman et al., 2013). Furthermore, in countries where the government model 
does not have capacity to address risk, other actors may be constrained by the similar 
challenges of finances and technical capacity (Jones et al., 2014). Here inroads can be made 
by looking at literature emergent from low and middle income countries on urban governance 
in general and risk governance in particular. There emerge models of complete informality with 
the absence of state actors (Manda, 2014; Andersen, Jenkins and Nielsen, 2015) to partial or 
transverse governance (Caldeira, 2017; Satterthwaite, 2017) to inverse governmentality with 
homeowners initiating and regulating the urban development process (Nielsen, 2011). In this 
mosaic of urban development processes the neat step-by-step process presented in the urban 
risk governance framework does not capture the complexity and diversity of the everyday 
planning realities.  
This dissertation proposes to derive the process of governance rooted in the contemporary 
urban development practices. This is an attempt to capture the development planning realities 
of a given developmental context. Here the methodology of mapping the current development 
process along with the actors involved is adopted (Pelling, 2003). The hypothesis is that the 
current urban development process is a starting point to understand how governance functions 
and to identify the actors involved. Mapping the existing development process is also helpful 
in deciding an entry point into strengthening urban risk governance and achieving disaster risk 
reduction. This would address and inform the preconditions needed for a successful 
governance model to function.  
Contextualizing urban risks governance in Uttarakhand Himalayas                                                        39 
 
Rethinking risk governance actors  
The governance framework identifies municipality, building professionals, non-governmental 
organizations and homeowners to be the primary actors involved in the urban risk governance 
process (Renn and Klinke, 2013). A review of governance actors from low and middle income 
countries in 76 research articles shows that 72 articles focus on the role of municipality as the 
key actors in risk governance (Murray, 2017). Municipalities are dominantly discussed in terms 
of limited capacity to address disaster risk. This is followed by communities or homeowners 
and civil society groups. Here a few successful examples of bottom-up efforts to address 
disaster risk reduction can be found. However, both these actors have limited domain of 
influence. Few studies discuss the role of private sector and locally elected representative 
(ibid). Furthermore, a large degree of informality in the urban development process points 
towards informal actors which remain invisible if one only considers the formal developmental 
process (Leck and Roberts, 2015). 
This dissertation derives actors active in the urban development process by mapping their 
roles and responsibilities. In a developmental context where multiple degrees of informality 
exist, a large set of informal actors would exist as well. Who are these risk actors? What is 
their relationship with other actors and which roles and responsibilities do they have in terms 
of addressing risk? The hypothesis is that urban development is largely taking place outside 
the formal domain of the municipality and is controlled and driven by private actors. Their 
inclusion and consolidation in the risk governance process is important to make it relevant to 
the ground realities of urban development.       
Underscoring the need for risk knowledge  
Absence of risk knowledge is identified as a key root-cause driving disaster risk reduction (see 
Table 2.3). However, it takes different conceptualizations in different frameworks. In FORIN it 
is discussed under understanding and awareness. In DRCA as awareness and perception and 
in RRCA as perception. The multiplicity in conceptualization of risk knowledge brings out the 
fact that risk knowledge can be acquired, perceived and used in different ways by different 
actors depending upon their developmental priorities (Nathan, 2008). It is also recognised that 
conversion of risk knowledge into action goes beyond the ‘rational choice’ model and is rooted 
in a wide range of factors from personal beliefs to societal dynamics (Eiser et al., 2012). For 
the purpose of this dissertation, risk knowledge is defined to include information and/or sills 
acquired through education and experience (Gaillard and Mercer, 2012). Understanding risk 
knowledge possessed by different actors is critical before their role and contribution towards 
risk governance can be operationalized. It is to some extent reflected in the technical capacity 
possessed by different actors in addressing disaster risk. While the urban risk governance 
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framework attempts to bring together plural risk knowledge in risk assessment and estimation 
(Renn and Klinke, 2013), it is equally important to know the risk knowledge possessed by risk 
actors before they enter negotiations. An attempt to understand risk knowledge and identify 
gaps is also an important entry point for improving governance capacity of different actors.    
The next section brings together the complexities of mountain urban development and justifies 
using governance as an analytical lens for understanding and addressing urban risk and for 
realizing disaster risk reduction in the development process.  
2.5. Mountains, urban development and the concept of risk governance  
Urban development in the mountains  
Discussions on mountain urbanization are largely conspicuous by their absence. Mathieu 
(2003) notes this absence from prominent literature discussions in urban studies as well as 
mountain studies. While urban studies tend to focus on coastal cities or rivers side settlements, 
mountain literature focus on geology, forestry and natural environment (ibid). One possible 
explanation is that mountains have been the last frontier to be colonized by humans (Bellwood, 
2014). Large human settlements have been along rivers or coasts. However, analysis of 
mountain population data between 2000 and 2012 reveals upward trends in population growth 
as well as urbanization unfolding in the mountains (Romeo et al., 2015). 30% of all mountain 
population is now living in urban areas and this is a 33% increase since 2000. Furthermore, 
90% of population increase in the mountains has been recorded in the developing world. Here, 
increasing human influence has begun to impact the sensitive mountain environments (Kohler, 
Wehrli and Jurek, 2014). 
Table 2.5 World mountain population trends between 2000 and 2012 
Settlement 
Number of mountain people (in Million) Percentage change 2000-
2012 (%) 2000 2012 
Urban 205.29 273.11 33 
Rural 584.11 642.36 10 
Total 789.40 915.47 16 
own compilation based on Romeo et al. 2015 
Within mountain areas, there are regional variabilities in urban trends. The Alps, on the one 
hand, always had small or medium sized urban centres, typically on foot hills, and since the 
1970s have observed patterns of out-migration (Perlik and Messerli, 2004). On the other hand, 
unsustainable urbanization trends have been reported from the Andean mountains where 
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increasing urban population is spreading into steep mountain slopes previously considered 
unsuitable for habitation (Nathan, 2008; Romero and Ordenes, 2009; Lambert and Allen, 
2016). Similar problems are being reported from the Himalayas which are recording population 
rise and trends of rapid unplanned urbanization (Anbalagan, 1993; Tiwari and Joshi, 2012; 
Singh and Sharma, 2014; Nüsser, Dame and Schmidt, 2015). This dissertation is contextually 
located in the urban centres of the Himalayas which are facing the three tonged problem of 
population rise, unplanned development in a region predisposed to multiple natural hazards 
and increased risk of climate change (see Figure 1.3 for details)   
Table 2.5 above illustrates that urbanization is an emergent trend in the mountains globally. 
However, mountains, by the virtue of their terrain, throw up the certain challenges for urban 
development (Zimmermann and Keiler, 2015). It is important to understand what they are and 
how do they impact urban development.   
a) Limited availability of land: Owing to rugged topography, mountain areas have 
limited land suitable for habitation. Setting up of large urban centres often means 
modifying the terrain or expanding settlements into land that was previously considered 
unsafe (Zimmermann and Keiler, 2015). This has consequences for urban 
development. First is the inflation in the prices of land available in the area and second 
is the large modification of terrain to derive flat land for development (Hewitt and Mehta, 
2012). As a consequence, the cost of urban development on mountainous terrain is 
higher than in the plains. This holds true for both basic infrastructure provision as well 
as individual house construction. Depending on the location of the site, urban 
development costs can be 2-3 times higher than in the foothills due to transport and 
site development overheads. The third is spread of urban development to unsafe sites 
in case the need to live in the city is greater than safety concern.  
b) Multi hazard environment:  Mountain areas are known to have landslides owing to 
terrain. Mountain ranges that are still tectonically active experience earthquake. 
Climate change further threatens to increase the severity of these hazards in the form 
of extreme precipitation events or high temperatures inducing forest fires (Kohler, 
Wehrli and Jurek, 2014). Setting up large settlements in this hazard prone environment 
requires addressing the multiple risks present. However, as much of the emergent 
urban development in the mountains is in the countries of Latin America, Africa and 
Asia, the nature of urban development is unregulated and unplanned (Dodman et al., 
2013). Furthermore, the local municipalities are overwhelmed by the pace and scale of 
urbanization and have limited capacities to it (ibid.). The result is often a built form that 
does not address risk and is highly vulnerable to the multiple hazards present in the 
mountainous regions.  
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c) Accessibility: On a macro scale, this means that most mountain settlements are 
scattered, and the interlinkages are weak (Zimmermann and Keiler, 2015). This has 
consequences in a post disaster scenario in providing immediate aid (ibid.). On a micro 
scale, at city level, it refers to accessibility of sites on account of challenging terrain. 
Accessibility also contributes to increasing the cost of urban development as moving 
materials and man power becomes more difficult.  
Urban development in the mountains is unfolding despite the challenges posed by harsh 
terrains. In low and middle income countries, studies indicate that the need to live in the city 
for economic well-being and ease of accessing important services like healthcare and 
education is higher than the challenges that are presented by the terrain (Nathan, 2008; 
Anhorn, Nusser and Lennartz, 2015). Plus, increasing population and limited agricultural yields 
in rural areas act as a push factor where urban areas offer better economic opportunities 
(Romeo et al., 2015; Tiwari, Joshi and Joshi, 2018). In this developmental context, urban 
development will likely to unfold in the mountains in the future and the challenge for urban 
development scholars will be to address this growth and drive it towards a safe and sustainable 
future. Urban risk governance is one tool for achieving this.    
Urban risk and its governance 
Risks posed to the urban form in mountain areas as well as risk posed by rampant urban 
development are a pressing concern in the mountains. Risks in the mountains have classically 
been studies from a hazard perspective (Masson, 2015; Zimmermann and Keiler, 2015). This 
is probably owing to limited human influence in the mountains and larger than life scale of 
natural hazards (ibid). However, an increase in mountain population and emergence of 
mountain cities calls for a shift in perspective to include human influences to the same degree 
as natural causes (Hewitt and Mehta, 2012). Here risk root cause analysis provides a useful 
entry point and calls for a deeper understanding for understanding the social, economic and 
political forces that drive risk (Oliver-Smith et al., 2017). Studies emerging from the Alps (Link 
and Stötter, 2015) indicate how mountain studies have evolved from a paradigm of hazard 
protection to risk governance, providing approximate timelines for the same (see Figure 2.3). 
Risk governance is the current paradigm under which mountain risks are being examined and 
it draws from the principles and instruments established in the previous paradigms expands it 
by including multiple actors and underscoring the need for risk communication (Link and 
Stötter, 2015). However, the concept of governance must be understood in the development 
context in which it is rooted. While in certain developmental scenarios governance is the 
inevitable consequence of neo-liberalization, in others it is the consequence of the state failing 
to meet its required functions and other actors stepping in to fill the vacuum (Murray, 2017). 
As this dissertation looks at urban risk governance in the context of the Indian Himalayas, the 
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shift to the concept of governance is owing to the limited capacity of the local level 
municipalities to address risk and an exploration into an ‘all-of-society’ engagement to address 
risk.    
Figure 2.3 Paradigms for studying mountain risks  (Link & Stötter 2015)
 
Urban risk governance in the Himalayas  
Himalayas are one of the fastest urbanizing mountain regions in the world in (Romeo et al., 
2015). They are also the youngest mountain range in the world, being around 60 million years 
old (Zurick et al., 2005). As the Indian tectonic plate continues to push against Eurasian plate, 
the Himalayas are caught between two opposing natural forces: tectonic uplift and erosion. As 
a result, earthquakes and landslides are endemic to the region (ibid). Heavy rainfall, especially 
during the monsoons, also plays a contributing factor in activating landslides. Glacial lake 
outburst floods (GLOFs) caused by the melting glaciers breaching their natural dams also 
occur in the region (Zurick et al. 2005). Furthermore, climate change predictions in the 
Himalayas indicate towards increasing intensity of extreme weather events in the form of 
altered precipitation and temperature patterns (Kohler, Wehrli and Jurek, 2014; Revi et al., 
2014). 
Urbanization in the Himalayas is driven by several factors. The process is understood to have 
been unlocked with the development of a road network in the region in the 1960s (Singh, 1995; 
Hewitt and Mehta, 2012). This resulted in easy movement of people and goods from one point 
to another which was previously restrained by a difficult terrain. One of the pull factors to urban 
centres is wider availability of economic, administrative, educational and healthcare services 
(Singh, 1995; Tiwari and Joshi, 2012) and the push factors from the rural areas are the 
limitations of subsistence farming stressed further by climate variability (Tiwari, Joshi and 
Joshi, 2018). This has led to increase in population in existing urban centres, urbanization of 
villages surrounding these centres and the emergence of market towns along the road 
networks (Sharma, 2001).  
Unpacking urban risk governance                                                                                                44 
 
Despite these hazards, the urban development unfolding in the Himalayas is largely unplanned 
and unregulated (Anbalagan, 1993; Tiwari and Joshi, 2012; Singh and Sharma, 2014; Nüsser, 
Dame and Schmidt, 2015). Furthermore, large scale unplanned urbanization is modifying the 
terrain considerably leading to creation of new risks in urban areas and increasing vulnerability 
(Rautela, 2005; Hewitt and Mehta, 2012). Classically, urban risks in the Himalayas have been 
studied from a hazard perspective (Hewitt and Mehta, 2012). There have been 
recommendations for strengthening of building regulations (Kumar and Pushplata, 2013) as 
well re-introduction of traditional risk reduction practices (Rautela, 2015). However, with an 
increase in anthropogenic influences in the region there is a call towards shift in perspective 
and address the social production of risk as well (Hewitt and Mehta, 2012; Rumbach, 2016). 
This is in keeping with the aims and objectives set forth in the Sendai Framework of addressing 
both hazards and vulnerability (UNISDR, 2015). 
The National Mission for Sustaining the Himalayan Ecosystem (NMSHE) recognises the 
vulnerability of the Himalayas from the three concurrent forces of natural hazards, climate 
change and human development (Government of India, 2010). Its objectives with regards 
to ensuring sustainable urbanization in the mountains states that:  
“Given the ecological fragility of mountainous areas, it was agreed that rather than permit the unplanned 
growth of new settlements, there should be consolidation of existing urban settlements, which are 
governed through land-use planning incorporated in a municipal master plan. These designated 
settlements would be provided with all basic urban facilities, such as water supply, waste disposal and 
power, before further civilian growth is permitted. State authorities will prescribe regulations, taking into 
account the particularities of the local eco-system, including seismic vulnerability, the need to respect 
local aesthetics and harmony with Nature, and the optimum population load the settlement can sustain, 
given the availability of water and power. Consolidation of urban settlements, would also avoid the need 
to construct a larger number of road links to a multiplicity of destinations, thereby causing further damage 
to the fragile ecology.”  
This is to be achieved through amendment of municipal bye-laws and master plans. Within the 
State of Uttarakhand, the State Action Plan for Climate Change (Government of Uttarakhand, 
2012) recognises urban development as a negatively impacted sector where climate change 
is likely to harm infrastructure and worsen access to basic urban services and quality of life in 
Himalayan cities. It also acknowledges the absence of “detailed climate vulnerability and risk 
assessments or community perceptions for urban centres”. A roadmap to mainstream climate 
change adaptation in state level calls for amendments in building regulations and urban 
development guidelines (TERI, 2016). However, both these documents miss out on addressing 
the capacities of municipalities to achieve these lofty goals.  
The role of municipalise is being stressed as, within the Indian urban development framework, 
addressing disaster risk reduction in the built form is the primary responsibility of the 
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municipality with assistance from the state government. This is done through land use plans 
and building regulations. However, municipalities in the mountainous region of Himalayas are 
small and medium sized and severely constrained in their technical and financial capacity to 
address risk (see Chapter 1). Furthermore, being a numerical minority, they are low on the state 
agenda which primarily concentrates its developmental efforts in the plain areas. In the case 
of Uttarakhand, as all powers have not been devolved to urban local bodies (see Chapter 5 
Section 5.1 for details on the urban development process), municipalities still depend on state 
level resources, both financial and technical, to address urban development issues. However, 
as discussed earlier, not being the dominant urban group they are not prioritised at state level 
urban development policy and plans. This is evident in looking at the representation of small 
sized mountainous cities in two large urban development government schemes, to 
development capacity through investment in basic services, in the last decade. Both under 
Jawaharlal Nehru National Urban Renewal Mission (JNNURM) and Atal Mission for 
Rejuvenation and Urban Transformation (AMRUT), Nainital is the only a mountain urban 
centre represented, while the rest are in plains (Uttarakahnd Urban Development Directorate, 
2019). Hence, urban centres in the mountains face the twin problem of low in-house capacity 
as well as low priority in the state level planning priorities. Under these circumstances, an 
exploration of local level urban actors (horizontal governance) and their roles and 
responsibilities to address risks remains to be undertaken and it is in this direction that this 
dissertation aims to make an empirical contribution. Furthermore, it underscores the role of 
risk knowledge for actors as a necessary condition before they can constructively contribute 
towards risk reduction efforts.  
The next section brings together the concept of urban risk governance and the urban 
developmental scenario in Uttarakhand Himalayas and proposes an actor-knowledge 
framework with an objective to understand as well as strengthen urban risk governance.  
2.6. Towards urban risk governance in the Uttarakhand Himalayas  
To study the problem of urban risk governance in the Uttarakhand Himalayas an actor-
knowledge framework is proposed. The concept of urban risk governance is defined as the 
many ways in which multiple actors, individuals and institutions, public and private, deal with 
risk (Renn and Klinke, 2013). The rational for adopting a governance framework is that several 
functions formerly carried out by government entities, are now dispersed between a diverse 
set of private and civil society members (Tierney, 2012). In the context of low and middle 
income municipalities, this shift is a consequence of the state failing to meet its required 
functions and other actors stepping in to fill the vacuum (Murray, 2017).  
Unpacking urban risk governance                                                                                                46 
 
However, the concept of governance requires several preconditions, namely, human 
resources, financial and technical resources and institutional means which are absent or 
severely constrained in low and middle income countries (Dodman et al., 2013; Murray, 2017). 
To contextualize urban risk governance in this developmental scenario requires first an 
understanding of the current development process a part of which is the institutional means 
available. This is followed by mapping of the actors involved, their roles and responsibilities 
and the interrelationships they have to establish the human resources and social capital 
present within a city. Finally, risk knowledge possessed by the multiple actors is analysed to 
establish their conceptualization of risk and identify entry points to address disaster risk 
reduction. The research questions that this dissertation proposed in this regard are:  
Overall research question:  
How does governance address urban risks in the Uttarakhand Himalayas?  
Sub-research questions:  
RQ1. What is the existing urban development process and how can it inform governance?  
RQ2. Which actors constitute the urban risk network and what is their inter-relationship?  
RQ3. What risk knowledge does each actor possess and what is the source of this knowledge? 
To answer these research questions, an Actor-Knowledge framework is proposed. Figure 2.4 
below roots the Actor-Knowledge framework as a pre-condition for realizing urban risk 
governance. It is temporally and contextually rooted in the present urban development process 
and practices. The overall objective is to understand how urban risk governance can be 
achieved in Uttarakhand Himalayas. It is divided into three sub research questions on 
understanding the urban development process, the actors involved and the risk knowledge 
that they possess. The objective is to find entry points rooted in the existing developmental 
scenario to address disaster risk reduction and strengthen governance.  
Contextualizing urban risks governance in Uttarakhand Himalayas                                                        47 
 
Figure 2.4 Actor-Knowledge framework for urban risk governance  (own compilation)
 
 
   
 
 
 
 
   
3. Research design and methods 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This chapter describes the overall methodology adopted in this research and the methods used 
to answer the research questions. It starts with explaining the research problem and 
establishes the research questions. It explains the reason for selecting a single case study 
approach to answer the research questions and justifies the choice of case study. It further 
elaborates the four method of data collection and analyses i.e. document analysis, semi-
structured key informant interviews, household surveys and self-observations and their role in 
data triangulation. The chapter closes by discussing the challenges faced in data collection 
and elaborating on the ethical considerations adopted.  
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3.1. Framing the research questions  
This dissertation addresses the problem of unplanned urban development unfolding in the 
Himalayan State of Uttarakhand which is a region prone to multiple natural hazards as well as 
climate change extremes (see Chapter 1). Urban development in the Himalayas and the 
associated risks are a nascent research topic open to theoretical and empirical explorations 
as the phenomenon of urbanization is relatively new to the region (Nüsser, Dame and Schmidt, 
2015; Tiwari, Joshi and Joshi, 2018). Existing literature review and analysis of secondary data 
was used to establish the research problem. Literature was identified using keyword searches 
on online research databases (namely Research Gate, Academia and Google Scholar). This 
was supplemented by referring to grey literature, government reports and newspaper articles. 
Secondary data from Census of India, Uttarakhand Housing and Urban Development Authority 
(UHUDA) and Town and Country Planning Department was analysed to establish the scale of 
this unplanned urbanization based on available land use maps and building regulations. 
Existing studies addressing urbanization and risk largely adopt a hazard based approach by 
providing technical solutions to the problem ranging from hard infrastructure solutions to soft 
solutions in the form of improved building regulations (Rautela, 2005; Kumar and Pushplata, 
2013; Kala, 2014). This addresses only part of the problem and there was a call to give equal 
attention to human factors contributing to risk creation in the Himalayas (Hewitt and Mehta, 
2012). Here, an actor-centric vulnerability based approach provides an alternative entry point 
to study the problem of urban risks (Wisner et al., 1994; Pelling, 2003).  
The second part of the study was based on a review of global literature on urban risks. The 
objective was to derive a theoretical framework to study urban risks in the Himalayas from an 
actor-centric approach. Conceptualisation of standard terms was taken from the UNISDR 
manual (UNISDR, 2009). Elaboration of the conceptualisations of hazards and vulnerability 
were further derived from subsequent urban risks studies (Wisner et al., 1994; Bull-Kamanga 
et al., 2003; Pelling, 2003). There was a consistent call for shift in the focus of risk studies from 
a hazard based approach to a vulnerability based approach (Hewitt, 1983; Wisner et al., 1994; 
Cutter, Boruff and Shirley, 2003; Pelling, 2003; Fraser, 2014; Oliver-Smith et al., 2017) Though 
multiple conceptualisations of vulnerability exist, this dissertation is located in the Pressure 
Release Model (PRM) and conceptualises vulnerability as a progression stemming from root 
causes manifesting in unsafe conditions (Wisner et al., 1994). This conceptualisation helps 
derive a line of reasoning when studying urban risks. In the Uttarakhand Himalayas, absence 
of land use plans and weak implementation of building regulations in the urban centres of 
Uttarakhand Himalayas is taken as an indication of unsafe developmental conditions. A root 
cause analysis of these unsafe conditions nudges researchers to ask why these unsafe 
conditions exist and who is responsible.  
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Governance has emerged as a recurrent root cause of risk in previous studies of urban areas 
which can either address or create risk (IRDR, 2011; DKKV, 2012; Fraser et al., 2014; Oliver-
Smith et al., 2016). However, the existing model of urban risk governance applied to urban 
planning (Renn and Klinke, 2013) conceptualises it as a process temporally located in the 
future relying on the existence of base conditions, namely, institutional means, financial 
technical and human resources and social capital. However, when applied to the 
developmental context of low and middle income countries, in the very often the absence of 
these base conditions that hamper risk governance and lead to the production of disaster risk 
(Dodman et al., 2013; Murray, 2017). Hence, there is a need to root the idea of governance 
within a particular development context addressing the financial, technical and human 
resource constraints. It is also important to learn from the existing developmental process 
prevalent in an area. It is in this direction that this dissertation aims to make a contribution.  
This is done addressing the overall research question of how does governance address 
urban risks in the Uttarakhand Himalayas. The objective is to explore how governance 
functions within the developmental realities of Uttarakhand Himalayas, which actors are 
involved and what risk knowledge do they possess and to provide recommendations to 
improve governance framework to address urban risks. To operationalize these objectives, 
this research first attempts to derive a model of governance based on the contemporary urban 
development practices of the urban centres of Uttarakhand Himalayas. Second, it uses this 
model to identify the actors, both formal and informal, involved in addressing or constructing 
urban risks. Finally, it assesses the risk knowledge among actors and impact it has on risk 
governance. The concept of governance is used as an alternative entry point to address the 
problem of urban risks in the Himalayas and contextualise the concept of risk governance 
within the challenges and opportunities present in the emergent urban centres.  
The Figure 3.1 below shows the framing of the research questions based on the research 
problem and theoretical framework. This framing was an iterative process with back and forth 
between understanding the problem which exists on an empirical plane (in this case, based on 
existing literature and secondary data analysis) and finding a suitable theoretical framing for 
understanding and investigating it which exists on a theoretical plane (Bhattacherjee, 2012). 
The main research question is divided into three sub research questions with the objective of 
understanding the urban development process, identifying the actors and their roles and 
responsibilities and the risk knowledge that they possess.  
The following sections explain why a case study approach was adopted to answer these 
questions and the choice of case study.  
Research designs and methods                                                                                               52 
 
Figure 3.1 Framing the research question (own compilation)
 
3.2. Case study approach  
A case study approach was adopted to answer the research questions on two accounts:  
First, it was driven by a methodological gap. At the time of this study, literature was available 
discussing urbanization trends and causes in the Uttarakhand Himalayas based on statistical 
data (Karan, 1966; Ives and Messerli, 1989; Zurick et al., 2005; Singh and Sharma, 2014). 
Furthermore, issues arising from urbanization in a the mountainous terrain of the Himalayas 
were also discussed (Rautela, 2005; Tiwari and Joshi, 2012; Tiwari, Joshi and Joshi, 2018). 
However, these studies were pan-Uttarakhand in nature working primarily with secondary data. 
How did urban risks unfold at local level? What challenges did the local municipalities face? 
What measures did people adopt to address these risks? In-depth studies investigating the 
phenomenon of urban risks embedded in the context of an emerging town or city was 
conspicuous by its absence. Case study approach has provided insightful results in the past 
in the Himalayan region when applied to study the earthquake resilience in buildings (Rautela, 
2010; Sudmeier-Rieux, 2011; Anhorn, Nusser and Lennartz, 2015) by bringing forth local level 
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challenges to adopt such approaches. It is thus a promising method when exploring horizontal 
urban risk governance which is embedded in a local context.  
Second, was driven by the appropriateness of the case study as an approach to answer the 
research questions posed. According to Yin (2015), a case study approach is used when: 
• “It answers a ‘how’ question  
• It studies a contemporary phenomenon embedded in a real life context  
• Boundaries between the phenomenon and the context are not easily distinguishable 
• It relies on multiple sources of evidence” 
The primary research question that this dissertation seeks to answer is: How does governance 
address urban risks in the Uttarakhand Himalayas? It proposes to do so by studying the 
phenomenon of urban development in the context of an emerging urban centre in the 
Uttarakhand Himalayas, by identifying the key actors involved and the risk knowledge that they 
possess. A case study provides the setting to do so. Furthermore, given the localised and 
place specific nature of urban risks and vulnerability, a case study analysis is recommended 
(Fraser, 2014).  
A single case study, however, raises questions on generalisation and transferability.(Campbell, 
2003). This is particularly true for urban planning where context plays an important role. 
Furthermore, governance processes and actors may vary greatly among cities. This is 
addressed to a certain extent by selecting a comparable case. This is done through three 
criteria:  
a) Terrain: As this dissertation focuses on Himalayan urban centres, only the urban 
centres in the mountainous region of Uttarakhand were first selected for study. In the 
Indian planning context, areas above 600m or with an average slope more than 30 
degrees are defined as ‘hilly’ and have special planning recommendation (Ministry of 
Urban Development India, 2015). The State of Uttarakhand has 39 urban centers that 
meet this criteria. A detailed list of urban centers is listed in Annex 5. This dissertation 
restricts its discussion on these urban centers.   
b) Population size: Population of an urban centre determines the status of its municipality 
and its tax revenue. It was established in Chapter 1 that within the context mountain 
urban centres in Uttarakhand, 81.5% of urban centres are small in size (population 
between 5,000 and 50,000). Furthermore, literature suggests that the problem of risk 
governance is complicated in small and medium sized cities which have limited 
financial and technical means to address disaster risk reduction (Birkmann et al., 2016; 
Rumbach, 2016). Hence this dissertation further focused on the largest set of cities i.e. 
small sized.   
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c)  Weak government planning mechanism: It was established in Chapter 1 that the 
State of Uttarakhand has a weak urban planning mechanism. Here, the absence of 
land use maps is taken as an indicator. Presence or absence of building regulations 
was initially established as a second criterial, however data on this could not be 
collected from the planning authorise. A detailed list of mountain urban centers 
Uttarakhand along with the status of their land use maps is provided in Annex 5. 
Though multiple case studies can add breadth to the research they were not taken up owing 
to time and resource constraints. The next step was to select an appropriate urban centre for 
case study that would be representative of the problems i.e. fast paced urban development 
and unplanned nature of growth. The following section elaborates on the choice of case study.   
3.3. Choice of case study  
The objective of selecting a case study was to find a comparable example of an urban centre 
in the Uttarakhand Himalayas which had a growing urban population and a weak land use 
planning and building regulations mechanism. The State of Uttarakhand  has a total of 115 
urban centres (Office of the Registrar General & Census Commissioner, 2011). However, 
geographically laying out these urban centres on a terrain map revealed that a large number 
are in the plains (see Figure 1.4). As the study focuses on urban problems in the mountainous 
region, urban centres with an altitude greater than 600 meters were separated out for study. 
Within Uttarakhand, there are 39 urban centres that meet this criteria. These 39 urban centres 
were then classified based on population and availability of land use plans (see Annex 5).  
A large number of urban centres were small sized i.e. having a population between 50,000 and 
5,000 people (see Table 3.1). There was only one medium sized city among the selected urban 
centres. Furthermore, the largest percentage of population was residing in the small sized 
cities. Hence the population range of 50,000-5,000 was taken as the dominant size of urban 
centres in Uttarakhand Himalayas. This meant towns like Nainital and Almora (see Annex 5). 
Literature suggests that the problem of risk governance is complicated in small and medium 
sized cities which have limited financial and technical means to address disaster risk reduction 
(Birkmann et al., 2016; Rumbach, 2016). However, small sized cities also present a potential 
for realizing the concept of governance as they usually have flat power structures, with public 
office holders as well as elected representatives are in close contact with the citizens 
(Rumbach, 2015, 2016).  
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Table 3.1 Population distribution in mountain urban centres of Uttarakhand 
Population range Type Number Population % Population 
>50,000 Medium sized  1 56,044 12 
50,000-5,000 Small sized  26 3,59,458 81.5 
<5,000 Special cases  12 25,486 6.5 
Total- 39 4,40,988 100 
Note: Settlement classification based on URDPFI 2014 guidelines   
own compilation based on Census of India 2011 
Non-availability of land use plans was the second criteria for selecting a case study. Only three 
urban centres had updated land use plans and a total of 9 urban centres had any form of land 
use plan (see Annex 5). Absence of land use plan was thus taken both as an indicator of weak 
formal planning mechanism and as a representative condition for a large number of urban 
centres. A second level of analysis was attempted by checking for the availability of building 
regulations. However, this information was not available on the official online portal of the urban 
planning department (Uttarakhand Housing and Urban Development Authority, 2018) nor 
could it be established during fieldwork.   
The list presented in Annex 5 arranges the 39 mountain urban centres in descending order of 
population along with status of their land use plans. The town of Pithoragarh on top of the list 
is eliminated as it has a population larger than 50,000 people. The town of Nainital is also 
eliminated as it has a precedent in land use planning. Furthermore, Nainital has a designated 
body called Lake Region Special Area Development Authority which looks after the urban 
development (Government of Uttarakhand, 2007). Nainital has also been a beneficiary of 
previous urban planning schemes and polices of the central and state government. Both under 
Jawaharlal Nehru National Urban Renewal Mission (JNNURM) and Atal Mission for 
Rejuvenation and Urban Transformation (AMRUT), Nainital was the only a mountain urban 
centre represented, while the rest of the urban centres were in plain areas (Uttarakahnd Urban 
Development Directorate, 2019). The urban planning mechanism of Nainital thus presents an 
exception. The town of Almora was next on the list. Representative population size (34,122) 
and absence of a land use plan were the criteria for selecting it. Subsequent enquiries for local 
level partners at the municipality, university and non-government organisations were 
successful and the town was taken up as a case study for this dissertation.  
Almora’s population grew from 26,001 in 1991 to 34,122 in 2011 and is currently divided into 
11 administrative wards (Census of India, 2011b). It has an administrative area of 7.35 sq.km 
and experienced an 80.73 % increase in built up area between 1990 and 2010 (Rawat, 2015). 
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The town began observing problems of unplanned development in the early 1980s (Sah and 
Pande, 1987) which have continued unabated till present day (Pushpa and Joshi, 2016). These 
include settlement on steep slopes, modification of the terrain to obtain flat land for 
construction, non-compliance to building regulations and blockage or encroachment of drains 
(ibid.). Initial enquires at the municipality revealed that Almora did not have a land use plan 
and the urban development was largely unfolding in the absence of land use planning (Joshi 
PC 2017, personal communication, 20 February). Almora thus met the criteria set forth for 
selecting a comparable example of a mountain urban centre in Uttarakhand. 
3.4. Overall research design  
The overall research design of any research represents the ‘tip of the iceberg’ with several 
underlying assumptions (Farthing, 2016). This dissertation adopts a deductive research design 
and draws from the theoretical framework of urban risk governance (see Figure 3.1). It 
subscribes to the idea that risks are situated in the social context and analysis of risk cannot 
be value free (Lim, 2011). Hence, ontologically, it holds a social constructivist position. 
Epistemologically, it is rooted in the post-positivist tradition of interpretism in urban planning 
and agrees that the background, values and knowledge of the researcher influences the 
observations made (Grix, 2002).  
The overall research methodology adopted is a mixed method approach, drawing from 
quantitative and qualitative traditions. Documents, household surveys and key informant 
interviews are the three primary sources of data. Documents form the source of basic scientific 
standards for risk reduction adopted at the national, state and local level along with the 
government officials responsible. Key informants provide insight into the everyday challenges 
of risk governance. Finally, households provide a bottom-up view of how risk governance 
unfolds and the gamut of actors they are engaged with. Triangulation of multiple data sources 
is used a technique for validation. The overall research design adopted for this research is 
presented below (see Figure 3.2). The following sections elaborate on the choice/sampling of 
data sources, the methods of data collection and analysis and the challenges and limitations 
of this research design. 
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Figure 3.2 Overall research design  (own compilation)
 
Theoretical contribution: The risk governance model and its application in urban planning 
defines and orders the steps needed to achieve risk governance (see Section 2.3 and 2.4 for 
details). However, when seen in the context of low and middle income countries, many of the 
pre-conditions required for the model to function, namely, institutional means, financial and 
technical resources and human resources and social capital, are constrained or absent 
(Dodman et al., 2013). Furthermore, a study of 76 cases of urban risk governance in low and 
middle income countries (Murray, 2017) and findings from urban risk studies in Africa (Dodman 
et al., 2017; Satterthwaite, 2017) and Latin America (Allen et al., 2015) bring forth that urban 
risk governance, in reality, is a messy process with different stages and actors leaking into one 
another. This is linked with the urban development context in low and middle income countries 
which is layered with different degrees of informality (Roy, 2005, 2009) and is driven by 
different set of priorities and rationalities (Watson, 2003, 2009). Applying the concept of urban 
risk governance in low and middle income countries thus needs to take these ground realities 
into consideration. 
The overall objective of the study is to contextualize the concept of governance in the context 
of a low income country. It does so by presenting a case of how risk governance functions in 
a small sized municipality in the Himalayas (namely, Almora). It does so by unpacking the 
process of urban development, the formal and informal actors involves and the risk knowledge 
that they possess. The three research questions correspond to the three objectives set forth 
in this dissertation: 
a) Rethinking the process of risk governance and rooting it in everyday urban planning 
realities 
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b) Rethinking risk governance actors by including both formal and informal actors in the 
study  
c) Underscoring the role of risk knowledge among actors for realizing risk governance.  
In doing so, this dissertation intends to extend and elaborate upon the understanding of urban 
risk governance and bring forth the opportunities and challenges that the concept brings to 
small and medium sized cities in low and middle income countries.   
3.5. Data collection and analysis methods  
The study was divided into two parts. The first was desk based and involved documents 
analysis and was done prior to field work. The second part was field based involving key 
informant interviews and household surveys in the study area. Each method is described in 
detail below.  
Document Analysis  
Documents in urban planning research can range from a wide set from maps, plans and 
diagrams to policy papers, policies and acts of the parliament (Farthing, 2016). These can be 
studied to understand the formal planning process and framework. Official documents can also 
be used in combination with other methods like interviews to establish the difference in policy 
expressed in the document versus how it is acted on or put into effect (Farthing, 2016).  
Document analysis was done for the purpose of this dissertation in the following parts:  
Part 1: to establish the roles, responsibilities and scope of work of the municipalities related to 
land use planning and building regulation. This was done based on legally binding acts of the 
parliament that establish the formal roles of national, state and local level bodies. This ranged 
from constitutional amendments defining the roles and responsibilities of urban planning 
bodies at national level to state level acts defining the roles and responsibilities of the state 
level planning authority and its relationship to local planning bodies. The Table 3.2 below details 
out the documents referred, their formulating authority, nature of the document and the object 
of study. This document analysis was instrumental in tabulating the formal urban development 
process within the government framework (see Section 5.1 for details) as well as in identifying 
the first set of key informants for interview at state level.  
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Table 3.2 Documents reviewed to establish the roles and responsibilities of national, state and local 
level bodies 
Level Name of Document Formulating authority 
Nature of 
document Objective of study 
National 
• Constitution of 
India:74th  
Amendment Act, 
1992 
• Constitution of 
India: 12th Schedule 
Government 
of India 
Act 
(legally 
binding) 
Establish the role and 
responsibilities of the 
municipality 
State 
The Uttarakhand Urban 
and Country Planning 
and Development Act, 
1973 
Town and 
Country 
Planning 
Department, 
Uttarakhand 
Act 
(legally 
binding) 
Establish the role and 
responsibilities of the 
state and its relation to 
the municipality 
own compilation  
The municipalities in India are entrusted with 18 functions based on the 12th Schedule of the 
Constitution of India. Of these, ‘Regulation of land-use and construction of buildings’ is among the 
top two responsibilities (Government of India, 1992). National level urban development bodies 
exist to provide broad developmental as well as technical guidelines. As land is a state subject, 
it is the responsibility of the state level agencies to assist the municipality in delivering these 
responsibilities. Besides studying the official documents, the study also engaged with literature 
on the challenges of implementing these acts to effectively establish urban local bodies. 
Human resource and financial constraints of the municipalities, especially small and medium 
towns emerge as a recurrent roadblock to realising the roles and responsibilities set forth by 
the Constitution (Hamid, 2004; Bardhan and Mookherjee, 2006; Roy, 2009; Bhan, 2013; 
Rumbach, 2015). Chapter 5 elaborates on the findings from this section.  
Part 2: to establish a baseline for land use planning and building regulations. Documents at 
national, state and local level were studied and compared for this. This document review 
served two functions. First to establish what was mandated in the land use regulations and 
building codes and second to establish a baseline for what constitutes risk knowledge at the 
government level. At the national level, these include guidelines for plan formulation and model 
building byelaws. At the state level of Uttarakhand, guidelines for land use planning were 
conspicuous by their absence. At the local level of Almora, no official land use map or master 
plan existed.  
These documents were supplemented with general guidelines for urban development in the 
mountain development to establish baseline of good practices to address risk in the built 
environment, particularly in mountainous terrain (Olshansky, 1996; Kumar and Pushplata, 
2013; World Bank, 2015).  
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Table 3.3 Regulation framework for land use and building construction from national to local level 
 
National 
(India) 
State 
(Uttarakhand) 
Local 
(Almora) 
Urban land 
use 
regulation 
Urban and Regional 
Development Plans 
Formulation and 
Implementation (URDPFI) 
Guidelines, 2014 
X X 
Building code 
Model Bye-Laws, 2004 
and 
National Building Code, 2016 
State Building Bye- 
Laws and Regulations, 
Uttarakhand 
2011(amended in 2016) 
Almora Building Bye-
Laws, 2015 
own compilation 
While the guidelines are clearly established at national level for addressing risks in land use 
maps as well as building regulations, equivalent documents for guiding land use plans were 
missing at state and local level. These mis sing documents were taken as an indicator of weak 
planning instruments at government level. Building codes were present at all levels. However, 
instead of being detailed and elaborate at local level, they were found to be missing on several 
guidelines set forth in the national level guidelines. The results of this analysis are elaborated 
in Chapter 7.  
Part 3 A third set of documents were collected during fieldwork and have been used as 
supplementary information for these research. These are in nature of plans formulated by the 
local level authorities as well as newspaper articles. These included the District Disaster 
Management Plan to establish the natural hazards identified for Almora. This was done as as 
the municipal level building regulations did not explicitly discuss these. Second, the Revenue 
Map of Almora was studies as it was revealed during the household surveys that households 
registered their land based on the Revenue Map in the absence of a land use plan. Third a set 
of building plans were analysed to see how building regulations translated into plans prepared 
for municipal permission. Finally, a set of newspaper articles were collected to establish the 
nature of damage caused by the recurrent monsoon rains. This was done as the disaster 
records merely indicated the number of houses damaged in case of a disaster and did not 
elaborate wither on their physical location nor on the nature of damage. This information was 
crucial in identifying both the nature and location of damaged houses. The newspaper records 
were helpful in this direction (for a collection of these newspaper articles, please see Annex 
14). These supplementary documents thus helped in triangulating information collected from 
key informants as well as household surveys.  
Contextualizing urban risks governance in Uttarakhand Himalayas                                                        61 
 
Table 3.4 Supplementary documents 
Name of Document Formulating authority/source  Year  Objective of study 
District Disaster 
Management Plan, 
Almora 
District Disaster 
Management 
Authority, Almora  
2017-2018 Establish natural hazards recognised for Almora  
Revenue map of Almora  
 
Land Records Office, 
Almora  1942  
Establish the land use 
information available at the 
time of buying land  
Sample house plans 
submitted to the Almora 
Municipality for approval  
Almora Municipality 2016-2017 Establish risk measures followed in plan drafting  
Newspaper articles 
reporting residential 
damage  
Dainik Jagran, Almora  
Hindustan, Almora  
2014-2018 
Identify houses that 
suffered damage  
Content analysis for 
establishing nature of 
damage  
own compilation 
Key informant interviews  
Interviews are an important source of information in a case study research (Yin, 2015). They 
are an established method in planning research to collect data on facts, behaviour, beliefs and 
attitudes of respondents (Farthing, 2016). The questionnaire can broadly be divided into what 
people do, what do they know and what do they think/feel (ibid.). For the purpose of this 
dissertation, semi-structured key informant interviews were conducted with the following 
objectives:  
• To identify the role played by the interviewee in the urban development process 
• To identify the interviewee’s relationship with other risk actors  
• To establish the risk knowledge possessed by the interviewee   
• To identify the challenges faces by the interviewee in performing their job  
Identifying key informants 
The first set of key informants were purposively identified based on document review. These 
were people working in an official capacity in the government sector either directly in urban 
planning or in disaster risk reduction. Interviews were conducted first at local level and then at 
state level to fill gaps in knowledge from local level. Through this first set of interviews, it was 
possible to identify partners beyond the government framework, through snowballing, that had 
participated in risk reduction activity. These were people from academia and the local 
environmental NGO.  
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The second set of key informants emerged from the informal nature of urban development and 
were primarily identified during household surveys. These were primarily building professional 
(architects, contractors and masons). As the construction industry was largely informal, it was 
not possible to determine how many building professionals were working in Almora at the time 
of this research and derive a random sample. Instead, building professional were identified 
through household surveys and were interviewed based on their readiness and availability to 
participate in the research. Based on 150 household surveys, 25 building professionals were 
identified out of which 9 participated in the interview. A complete list of key informants is list of 
interviewees in provided in Annex 6.  
Data collection  
Interviews were semi structured and in depth in nature and were designed for one hour. The 
questions were custom designed based on key informant and their role. However, the topics 
covered were similar in nature. Table 3.5 below provides an overview of topics covered and 
Annex 8 provides the detailed questionnaires.  
Table 3.5 Topic overview of the key informant interviews 
Topic Topic of discussion 
Prologue About the dissertation, protocol of the interview, consent for participation 
Introduction Interviewee’s background, general views on urban development and risk 
Role 
Role in urban development process 
Role in addressing urban risk  
Relationship/partnerships with other formal/non-formal actors 
Knowledge Available risk knowledge and its source  
Challenges Challenges faced with unplanned urban development 
Actions Existing measures to address identified challenges and future direction of work 
own compilation 
Data analysis  
All interview data was digitalised and entered into Excel. Audio recordings were transcribed 
and manual notes were typed in. The interviews with local authorities were thematically 
separated into four categories and used to answer the three sub research questions:  
• Role in the urban development process  
• Relationship with other risk actors  
• Risk knowledge and its source  
• Challenges identified  
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The second set of interviews were from building professionals. This was a uniform group and 
the data collected was first coded into:  
• Qualifications  
• Risk knowledge (land use and building codes)  
• Contracts 
• Collaborations  
This was compared against the standards established through document review as well as 
with data collected from other risk actors. The results of this are presented in Chapter 6 and 7. 
An example of the thematic coding from an interview excerpt at the Almora Municipality is 
presented below.  
Table 3.6 Sample of thematically coded key informant interview 
Question Answer: Text body  
(with highlighted text) 
Excerpts  
(ordered & grouped) 
Thematic areas 
Challenges: 
What 
challenges do 
you face with 
regards to 
addressing 
disaster risk in 
the urban built 
from?  
Large scale in-migration from 
surrounding areas. This has led to 
haphazard growth. Many places have 
houses but no paths, drainage or 
street lights. People are increasing 
and land has remained the same. 
Most of the growth is happening on 
city boundaries. These areas are still 
designated rural. Here the local bodies 
have opposed joining Nagar Plaika as 
they would have to pay taxes and 
follow regulations. The official area is 
only 7.35 sq.km. However, these 
areas do draw out the resources from 
the tax paying areas like water. As 
solid waste, sewage and roads are in 
a bad shape we do not attract tourists. 
We have a large number of employees 
and often we do not have enough 
money for their salaries and pension. 
In-migration, people 
are increasing 
 
Growth is happening 
on city boundaries, 
Opposed joining Nagar 
Plaika, Draw out the 
resources from the tax 
paying areas  
 
Houses but no paths, 
drainage or street, 
haphazard growth, 
Solid waste, sewage 
and roads are in a bad 
shape  
 
Do not attract tourists 
 
Do not have enough 
money for their 
salaries 
Population 
growth 
 
Urban outgrowth 
 
 
 
 
 
 
Unplanned 
development  
 
 
 
 
No tourism 
revenue  
 
Financial 
constraints  
own compilation  
Besides providing answers to the interview questions, local level key informants were 
instrumental in pointing out to areas where unplanned urban development had caused 
problems of house collapses or where encroachments and building code violations were rife. 
Interview questions were written in English. However, the local language i.e. Hindi was used 
when the interviewee so indicated. All interviews that were recorded in Hindi were then 
transcribed in English to have a uniformity of terminology for analysis.  
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Household surveys  
Surveys involving standardised questionnaires are a method of data collection about people, 
their preferences, thoughts and behaviours in a systematic manner (Bhattacherjee, 2012). 
Semi-structured household4 surveys were conducted in Almora with three primary objectives: 
• To map the development process at household level  
• To identify the actors involved  
• To identify risk knowledge available and source of this knowledge 
• To identify the challenges in addressing disaster risk  
An overview of the survey instrument is provided below (see Table 3.7) and the detailed 
questionnaire in Annex 0 . There were a total of 40 questions that were a mix of multiple choice, 
scalar and open ended in nature. The questions were designed in a chronology in which home 
owners make developmental choices, namely acquiring land, building and then experiencing 
it in everyday life. This was done to assist them in recalling their developmental choices. A 
typical household survey lasted between 30-45 minutes.  
Table 3.7 Survey instrument 
Topic Questions No. of questions 
Introduction Name, age, gender, profession ownership status, type and age of building, previous site usage 12 
Developmental 
choices  
Land : Choice of site, knowledge of site safety, challenges   
Building : choice of building professional, knowledge of 
building safety measures, challenges  
Surroundings: Choices regarding drainage and waste 
disposal, challenges  
13 
Developmental 
Issues  Problems with building, land and neighbourhood  4 
Risk actors  
Efforts from different risk actors in addressing risk 
Assessment of these efforts 
5 
Risk perception  Rating the safety of land, house, neighbourhood and city  4 
Closing  
Primarily responsibility of addressing risk  
Ways of addressing risk   
2 
own compilation 
                                               
4 Census of India 2011 defines a household as “a group of persons who normally live together and take 
their meals from a common kitchen unless the exigencies of work prevent any of them from doing so.” 
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Interview questions were written in English. However, the local language i.e. Hindi was used 
when the households so indicated. All surveys that were recorded in Hindi were then translated 
in English while filling into the survey app to have a uniformity of terminology for analysis.  
Sampling and data collection  
For household surveys, non-probabilistic purposive sampling was used. Houses were selected 
for survey if they displayed one of the unsafe conditions identified for Almora (see Figure 4.9 ) 
or had already experienced disaster. However, the problem arose in identifying such 
households as the existing municipal and disaster records mentioned mere numbers of 
affected houses and not their geographical locations or descriptions. Here the first set of key 
informants in the municipality, disaster cell and the local NGO were able to point out to 
locations of a few critical cases. This corresponded with newspaper reports on houses that 
had experienced disaster. This was taken as a starting point for the survey. Households were 
further identified based snowballing. The survey was concluded when answers began to repeat 
themselves and no new insights were forthcoming. A total of 169 houses were contacted, out 
of which 150 households participated in the survey. The map below provides geographical 
location of houses selected for survey.  
Figure 3.3 Points of household survey, Almora  (own compilation)
 
Survey123 for ArcGIS was used for collecting data. This was a helpful tool as it helped collect 
survey data in digital form along with GPS location and with the possibility to embed other 
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media like photographs and audio. Furthermore, it could easily be used on an iPhone or iPad 
making it an easy alternative to paper based survey. 100 households were within the municipal 
boundary and 50 were in the urban outgrowth. The urban outgrowth area was included in the 
study as at the time of the survey the municipality was actively pushing for including it with the 
urban boundary (Chakrabarty, 2016) and the developmental conditions and risk actors were 
ubiquitous for both. The image below provides a screenshot of the interface of the Survey123 
digital interface as well as its application on the field in tandem with a paper sheet. .  
Figure 3.4 Digital interface of Survey123 and its application (Author) 
 
Data analysis  
Survey123 for ArcGIS was used to generate preliminarily analysis of survey data. Here it was 
possible to generate charts and graphs for based on nominal values entered. Descriptive and 
open ended questions were transferred into Excel and thematically coded to allow for analysis. 
Transferring Survey123 data to Excel was necessary as the possibility to clean data in terms 
of removing typos and misplaced entries does not exist within Survey123. Themes were 
generated based on the frequency count generated through the word cloud function of 
Survey123. This is illustrated in the example below. Survey analysis results are presented in 
chapters 5, 6 and 7 respectively.  
Question: What information did you have regarding the safety of the site for house 
construction? 
Top five frequency counts generated: None, Base rock, Hard ground, Mason, Contractor 
Codes: None, base rock, building professional, others  
Of the respondents, 58% were men and 42% were women. The average age of respondents 
was 52 years. 88% of the respondents were owners of the house and the rest 12% had either 
rented the premise or it belonged to family members.  
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3.6. Data limitations  
For being located in a hazard prone area, the State of Uttarakhand in general and the town of 
Almora in particular had limited data on urban risks. The first data deficit was in terms of risk 
maps, land use plans or masterplans. At state and municipal level, there was a glaring absence 
of planning documents namely, masterplans and land use maps. Only the state capital of 
Dehradun had a digital and publically available masterplan. In the case of Almora, a hand 
drawn map roughly indicating the town area was available and was used as an ad-hoc map by 
the municipality (see Figure 5.3). This made defining the town boundary and delineating the 
wards a difficult task. Furthermore, a lot of urban growth had taken place beyond the town 
limits that was not indicated on the old maps. Satellite images available through Google Earth 
proved useful in providing initial orientation. Furthermore information on slopes, drainage and 
soil type was not available at the town scale with the local geological office or the Public Works 
Department (PWD). Drains, both natural and constructed, were not marked on a map. This 
made it difficult to put together a comprehensive risk map.  
This challenge was overcome by using ASTER Global Digital Elevation Model (GDEM), a 
product of METI and NASA, at 30m to develop slope variability map for the initial study (see 
Figure 4.6). Digitalised ward boundaries and urban outgrowth boundaries were received from 
Natural Resources Data Management System (NRDMS) Centre at Almora who had mapped 
it on behalf of the municipality. These two sources of information were stringed together to 
develop a risk map based on slope values.  
Census of India data was the largest source of secondary data available to determine 
population trends and its socio-economic characteristics at the state and local level. Disaster 
records were the second source of secondary information and could be very useful in 
identifying houses affected with disaster. However, no geo-spatial values were assigned to this 
data and could not ultimately be used in identifying risk areas or structures.  
The second challenge in data collection was securing interviews with the key informants. At 
local level, a majority of the respondents did not reply to initial email or telephonic enquires. 
They could only be contacted in person on the field and appointments for interview taken in 
person. This led to investing some amount of the field work time in securing interviews. 
Furthermore, it was challenging to convince building professionals to agree for an interview as 
they were often engaged on building sites and did not have an incentive to participate in the 
interviews. Conducting interviews on building sites was challenging because of noise and dust. 
Furthermore, the building professionals were often engaged in work and it was hard to grab 
their attention. Figure 3.5 captures how masons were interviewed on site. 
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Figure 3.5 Conducting interview of building professional in Almora  (Author)
 
Figure 3.6 Conducting household survey in Almora   (Author)
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At a household level, the first challenge was in identifying houses that had either experienced 
disaster loses or exhibited unsafe conditions. This was initially done based on inputs provided 
from local key informants and newspaper reports. This was later elaborated based on 
snowballing from the initial set of interviewed houses. Households that had experienced 
disaster loses were forthcoming in discussing their issues and participating in the survey (see 
Figure 3.6). However, certain households that exhibited unsafe conditions were reluctant in 
participating in the survey and some withdrew consent post survey. This can probably be 
attributed to the fact that certain households were built with major or minor violations of the 
building code and a discussion on developmental choices was a sensitive issue.  
3.7. Ethical considerations  
Ethical considerations in research enter with the framing of the research question to 
dissemination of the findings (Silva, 2016). For the purpose of this research, all participants in 
the semi structured interview and household surveys were given a brief introduction of the 
dissertation and were informed of the objective of the study. Participation was voluntary and a 
consent form was signed both by me and the participant at the beginning of the interview. The 
mode of recoding (notes, audio or video) comfortable to the interviewee was selected. 
Participants that wished to remain anonymous for the study (as was the case with certain key 
informants) have been listed anonymously. Withdrawal from participation was possible at any 
stage of the interview. The form of informed consent is attached in the Annex 7.  
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
4. Setting the context: Almora  
 
 
 
 
 
 
 
 
 
 
 
 
 
In these hills, Nature’s hospitality eclipses all that man can ever do. The enchanting beauty of 
the Himalayas, their bracing climate and the soothing green that envelops you, leave nothing 
more to be desired.”  
Mahatma Gandhi during his visit to Almora in 1929 
 
 
 
This chapter introduces the case study area of Almora in Uttarakhand Himalayas. It provides 
a description of its location, demographic trends, and socio-economic profile. Focusing on 
urban development, it traces back the urban development process in the town from the early 
1500s to present day with a focus on settlement planning. Overlap between the British system 
and the present day system of settlement planning are observed. The chapter also provides 
an introduction to the nature of the built environment in Almora. The chapter concludes by 
providing an urban risk profile of Almora based on prevalent natural hazards and unsafe 
conditions in land use practices and the built environment.  
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4.1. Physical setting of Almora  
Almora is a rapidly urbanizing urban centre located in the Indian Himalayan State of 
Uttarakhand. It serves as the district headquarters of Almora district. It is at an average altitude 
of 1651 meters above sea level along a horseshoe shaped ridge. The municipal boundaries 
extend between 29°05’16”N to 29°17’28”N latitudes and 79°24’07”E to 79°37’05"E longitudes, 
encompassing an area of 7.27 sq.km (Rawat et al., 2013). However, owing to two concurrent 
phenomenon the population has spread well beyond the municipal limits. One is the extension 
of the settlement on urban edges and second is the urbanization of the surrounding rural areas 
of Almora. Although the initial intention was to study the area within the municipal limits, it was 
decided during fieldwork to include the urban outgrowth as well. This was done as seamless 
growth had already taken place and it was difficult to delineate the urban boundary. 
Furthermore, interviews at the municipality revealed that they were actively trying to include 
the surrounding settlements within municipal limits (Joshi PC 2017, personal communication, 
20 February). Furthermore, a large set of risk actors, namely building professional were the 
same for both areas.  
Figure 4.1 shows the location and boundary of the study area. The boundaries for study were 
provided by the municipality. Almora is 90 km from the nearest rail head at Kathgodam and 
115 km from to the nearest domestic airport at Pantnagar. It is connected to both these 
transport heads through National Highway 109.  
4.2. Geographical profile  
Almora is located in the lesser Himalayan zone of the Kumaon hills. The geographical profile 
of the town determines the physical layout. It is located on a horseshoe shaped ridge running 
from north to south. It is surrounded by the ridges of Simtola (1877m) and Kalmatia (1945).The 
eastern flank of the Almora ridge is called Talifat and the western flank is called Selifat. On the 
eastern side it is flanked by the river Kosi and on the western side by the river Suyal. The 
Lalmandi market is the center of the town and runs along the ridge and is approximately 2 km. 
long. The initial settlement structure including the palace of the Chand Kings and many 
prominent structures built during the British period, like the Almora Church, were located along 
the ridge. As population has grown over time, settlement profile has move from being limited 
to the ridge to the surrounding slopes. Figure 4.2 provides an impression of the present day 
ridge and the settlement on the Talifat side.  
Setting the context: Almora                                                                                                       74 
 
Figure 4.2 Almora ridge: image from central market looking northwards  (Author)
 
Geologically, Almora is located in the Almora Nappe of the Himalayas. This positions it 
between the Main Boundary Thrust and the Main Central Thrust. The rocks in Almora belong 
to crystalline rock group and granite rock group (Kumar and Rawat, 1996). The interview with 
the local geological expert revealed that although this provides for construction sites with base 
rocks, micro level analysis in necessary to eliminate the possibilities of layered rock formations 
that can undermine building safety (Upadhyaya RC 2017, personal communication, 12 March).   
Almora has a temperate climate with summer season is between March and June, monsoon 
between July and November, and winters between December and February (Panday et al., 
2016). The average temperature in summer is 31.1 degrees in June and in winters 13.3 
degrees in January (ibid.). Almora records an average rainfall of 1,132 mm spread throughout 
the year, but largely concentrated in the monsoons. Climate variability data for the last 50 
years, collected from Hawalbagh observatory located 12.5 km away from Almora, indicates 
towards a decrease in annual precipitation but increase in days with concentrated heavy 
rainfall (Panday et al., 2016). 18th September, 2010 is recorded as the day with highest rainfall 
in a single day (167mm). Temperature trends indicate towards lower mean temperatures in 
summer and higher mean temperatures in winter months. February recorded a 1.7 degree 
increase in maximum temperature in the last decade (2001-2010) (ibid.). These climate 
variations are projected to increase the occurrence of extreme temperature and precipitation 
events manifesting in landslides and flash floods (GEAG, 2016). This is further discussed in 
the risk profile of Almora.  
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The natural drainage system of Almora is dendritic type flanked on its eastern and western 
slopes (Kumar and Rawat, 1996). There are multiple seasonal streams in the town. These 
drain in the east into river Kosi and in the west into Suyal. The ridge settlement and slopes on 
both side provide for a natural drainage system. Besides a natural drainage system, the town 
of Almora has multiple natural springs as a source of water. The number of these springs has 
decreased from 360 originally to 60 (India Environment Portal, 2006). Furthermore, the quality 
of spring water has steadily declined and is feared to be impacted by sewage water (ibid.). 
Anthropogenic impact on the drainage system and the springs has been studied as a fallout of 
unplanned urban development (Sah and Pande, 1987; Haigh and Rawat, 2012; Pushpa and 
Joshi, 2016). 
4.3. Demographics  
Census data from the last century indicates an upward trend in population growth in Almora 
(see Table 4.1). The current population within the municipal boundary stands at 34,122 people 
living in 8,014 household units. The Census of India recognises Almora as a statutory town 
with a classification of class III town5 (Census of India, 2011a). Increase in population in Almora 
is attributed to both internal growth as well as in migration from surrounding villages as the 
town provides better access to education, healthcare and employment (Sah and Pande, 1987; 
Kumar and Rawat, 1996). The current density within municipal limits is 4,642 persons per sq. 
km. 
Although each consecutive census records an increase in population in Almora, it is interesting 
to note a decrease in population growth-rate in the last two decades. However, this has to be 
understood in light of the urban outgrowth. The population of Almora has spread well beyond 
the urban boundaries defined by the municipality (see Figure 4.1). At the time of this research, 
a list of 27 settlements surrounding Almora town was compiled by the municipality to be 
included in the municipal limits (see Annex 10). This would mean an addition of 13 sq.km of 
land and 19,598 people. The municipality would then be responsible for approximately 54,000 
people spread over roughly 20 sq.km. The objective behind increasing the physical boundary 
is to increase tax base as well as include population which is already availing urban services 
(Chakrabarty, 2016). However, this proposal has been met with resistance from the 
surrounding villages which criticise the municipality for functioning without a masterplan and 
for having frequent troubles in basic service delivery (Hindustan, 2017).  
For the purpose of this study, the population within the municipal boundary as well as the urban 
outgrowth was take into consideration. This represents a total of 53,720 people, 34,112 within 
                                               
5 Class III towns have population between 20,000-49,999 
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the official municipal boundary and 19,598 in the urban outgrowth. The table below indicates 
the population growth in Almora over the last century.  
Table 4.1 Population of Almora 1901-2011 
Year Population Decal Change in Population (%) 
1901 8,596 - 
1911 10,560 23 
1921 8,359 -21 
1931 8,715 4 
1941 10,229 17 
1951 12,116 18 
1961 16,004 32 
1971 19,671 23 
1981 20,758 6 
1991 26,001 25 
2001 30,105 16 
2011 34,122 13 
Census of India 2011 
4.4. Socio-economic profile of Almora  
A socio-economic profile of Almora town is drawn here based on the Census of India 2011 
data and is compared against state level and national level values (see Table 4.2). It can be 
noted that Almora has consistent higher values for socio-economic variables in comparison to 
state and national averages. Majority of the houses are classified as permanent with access 
to water and electricity. This comparison is important when placing Almora in regional as well 
as global literature discussion. Here Almora presents a different picture of development from 
emergent urban risk studies in Latin America (Nathan, 2008; Fraser, 2014; Allen et al., 2015) 
and Africa (Dodman et al., 2017) where poverty and informality are underlying themes in the 
discussion of urban risks. Informality is defined by the absence of land tenure or basic services 
like water and electricity provided by the state. The housing profile of Almora indicates that a 
large part of the settlement is permanent with connections to electricity and water. When using 
the term informality in the context of Almora, one has to consider factors beyond poverty and 
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land tenure. These include informality associated with developmental choices e.g. the extent 
to which building regulations are followed.  
The socio-economic profile of Almora also forms a basis of establishing preliminary ideas 
about the nature of vulnerability that exists in the town. Within the socio-economic context of 
India, households in Almora exhibit high literacy and better access to basic household 
amenities. Furthermore, a large number of houses avail banking services and have access to 
television and mobile phones. Hence, vulnerability as a function of poverty cannot be applied 
in the case of Almora. However, the built form in Almora still exhibited signs of physical 
vulnerability(Sah and Pande, 1987; Pushpa and Joshi, 2016). The next section looks at the 
developmental approaches adopted in the town during different times in its development 
history to understand state level efforts to address risk and vulnerability.   
Table 4.2 Socio-economic characteristics of Almora 
 
Almora 
(Town) 
Uttarakhand 
(State) 
India 
(Country) 
Population  34,122 10,086,292 1,210,193,422 
Literacy rate (%) 86.3 78.82 74.04 
Households  8,014 2,046,109 248,408,494 
Permanent houses (%) 95.9 90.7 61.9 
Households with access to tap water from 
treated source (%) 96.4 53.9 31.9 
Electrified houses (%) 94.6 87 67.3 
Household classified as slums (%) 1 4.3 5.5 
Household availing banking services (%) 96 80.7 58.6 
Households with television (%) 88.2 61.9 47.2 
Households with mobile phone (%) 67.6% 64.8 53.1 
Computer/laptop with internet 8% 3.15 3.12 
Census of India 2011 
4.5. Settlement planning in Almora: a historical review    
This section provides an overview of settlement planning in Almora from approximately 1500 
BC to present day times dividing it into major dynasties that ruled the region. Data is derived 
from historical records and contemporary research (Pāṇḍe, 1937; Kumar and Rawat, 1996; 
Atkinson, 1998). For each period, land use planning and risk reduction strategies are 
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discussed. Furthermore, the spatial extent of the urban settlement is plotted on a slope map 
to measure the increase in shift from flat areas along the ridge line to steep slopes. The 
objective is to create an overview of state level efforts to address risk in urban development.  
The original settlement of present day Almora was a village called Khasiakhola located on the 
north-eastern slope of the ridge. The name Almora is attributed to the grass Chilmora (Rumex 
histatus) that was used by the people of the settlement to clean utensils at the Katarmal temple 
located close to the settlement (Pāṇḍe, 1937). The first spur of developmental activity began 
when the Chand kings shifted their capital from Champawat to Almora (1563-1790). Location 
on the ridge provided them strategic advantage. Also, the availability of several fresh water 
springs made settlement and expansion possible (Kumar and Rawat, 1996). Key additions to 
the town, during this phase, were two palaces, several temples and development of the market 
area along the ridge.  
The Gorkha rulers from Nepal defeated the Chand dynasty and established control over 
Almora between 1790 and 1815. They were more destructive in their stance and no 
development activity is noted in their times (Pāṇḍe, 1937; Kumar and Rawat, 1996). The Figure 
4.3 aids in forming an image of the Almora in 1815.  
“Almora, the capital of Kumaon, sits on a saddle-ridge, with the town and temples in the middle, and the 
old fort Lal Mandi, renamed Fort Moira, in the distance. What appears to be a new cantonment with a 
flagstaff is on a ridge to the left.” (British Library, 2009). 
With the advent of the British in the Kumaon region of Himalayas, Almora again gained 
prominence as an administrative centre (Pāṇḍe, 1937). The British administration used the old 
building structures and set up several new schools, hospitals and churches in the town. 
Settlement spread primarily along the ridge owing to flat land. The ridge of Hiradungri was the 
preferred settlement location as it afforded a good view of the Himalayas (Kumar and Rawat, 
1996). Provision of piped water system endured that settlement could spread to locations far 
away from natural springs (ibid.). Several buildings built during this time are still standing and 
in use. These include schools, churches and residential buildings. Figure 4.4 provides an 
example of the nature of construction and building typology from this period. The Ramsay 
school, shown in this drawing, was built in 1857 and stands till date and is used as a school 
building. Physical copies of building bye-laws and land use plans from the British administered 
period could not be located however existing buildings from this time exhibit sound land use 
and construction practices (e.g. Figure 4.4).  
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Figure 4.3 Watercolour of Almora dated 1815  (British Library 2009)
 
Figure 4.4 Measured drawing of Ramsay school, Almora  (CEPT University, 2014) 
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After independence in 1947, the town of Almora came under the state administration of Uttar 
Pradesh. The municipal functions passed on to the Indian government. With growth in 
population, municipal boundaries were expanded and divided into 11 administrative wards. 
Land use and building regulations from the British period were carried forth. These were 
destroyed in a fire in the municipality in the early 1970s (Joshi PC 2017, personal 
communication, 20 February). However, part of the map was found with a private collector 
(see Figure 4.5). This map, drawn on the scale of 100 feet: 1 inch, is half of the original map. 
The map indicates the key buildings and roads. It also indicates slope of the land, constructed 
drains and sewage line. It probably served as the basis of municipal service delivery and tax 
collection. It was mentioned during interview with the local geologist that a risk map indicating 
‘no-build’ areas existed during the British period (Upadhyaya RC 2017, personal 
communication, 12 March). However, no physical copy of this was found during the field work 
nor can its reference be seen on the municipal map below.  
Figure 4.5 Part of the map of Almora municipality under the British  (Personal collection, Anil Joshi, 
2017)  
  
At the time of this research the Almora municipality was under the State of Uttarakhand and 
was governed by the Uttarakhand Urban and Country Planning and Development Act 1973. 
The 74th Amendment Act,1992 brought about decentralisation in urban planning in India by 
giving the municipalities power to collect their own taxes and make their own developmental 
plans (Hamid, 2004). Of the 18 subjects delegated to the municipality ‘regulation of land use 
and construction of buildings’ is on top of the list (ibid.). However, in the case of Uttarakhand, 
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the devolution of functions from the state government to the local government are still ‘in-
progress’ (Jha, 2018). Furthermore, interviews in the municipality revealed that the municipality 
consistently did not collect enough funds for its operations and had to depend on state 
government for assistance (Joshi PC 2017, personal communication, 20 February). The 
municipality did not have a land use plan or master plan and did not have financial or technical 
capacity to make one based on its current resources (ibid.). At the time of this research the 
municipality operated with 3 staff members in the construction cell that was primarily 
responsible for regulating day-to-day urban developmental activities. 
The Table 4.3 below classifies the phases of development in Almora. Almora has moved from 
being a small settlement along the ridge to a full-fledged urban centre. The urban growth in 
Almora has spread from the ridge along the slopes. Through the existing data available it can 
be concluded that the earlier kings as well as the British administration preferred the ridge for 
development. The current municipal administration does not have land sensitive land use 
planning instruments in place to regulate the growth of the town which is spreading along the 
slopes.  
Table 4.3 Settlement planning in Almora 
Period Duration Salient features of settlement planning 
Chand dynasty  1563-1790 Settlement restricted to ridge where stable and flat land was 
available. 
Settlement locations driven by availability of spring water.  
The upper court (Malla Mahal) was the prominent structure form 
this period and serves as the present day Collectorate. 
Gurkha period  1790-1815 No prominent settlement activity recorded during this time  
British period  1815-1947 Settlement spread along the ridge  
Old structures used for administration as well as new churches, 
schools and hospitals built.  
School and employment activities attracted people to settle here. 
Plus, trade with Tibet increased prominence of the town  
Municipal board was established in 1864 to collect taxes and 
provide urban services 
Piped water facilitated the settlement of new areas   
Post-
independence 
period  
1947-
present  
Core area along the ridge has densified and is primary used for 
commercial and administrative purposes whereas residential areas 
have grown along the periphery  
Municipality continued to function under the state of Uttar Pradesh 
and then later Uttarakhand in 2000 
No land use or master plan exists 
Compiled from (Pāṇḍe, 1937; Kumar and Rawat, 1996; Atkinson, 1998) 
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To spatially analyse the urban growth and risk in Almora, settlement boundaries from each 
developmental period was laid over the slope map to calculate the growth of the settlement 
into risk area6 (see Figure 4.6 and Table 4.4). Here slope is taken as an indicator of risk. It can 
be seen that the growth has spread from the ridge area, which largely has slope between 0-
20 degrees to surrounding sides with slopes larger than 20 degrees. Of particular interest is 
the urban outgrowth which has spread to areas with slopes >30 degrees.  
Figure 4.6 Slope and settlement map of Almora  (own compilation)
 
Table 4.4 Settlement area under different slopes in Almora 
Developmental boundary Total 
area  
(sq.km) 
Area within slope ranges (%) 
0-10 10-20 20-30 >30 
Pre-British 0.138 9.42 58.70 28.26 3.62 
British 0.928 10.99 52.48 31.57 4.96 
Current Municipal boundary 3.535 13.18 49.05 31.80 5.97 
Urban outgrowth  8.191 11.71 45.87 34.45 7.97 
own compilation  
                                               
6 Slopes greater than 30 degrees are not recommended for habitation without large scale engineering 
measures to stabilize them (Ministry of Urban Development India, 2015) 
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At the time of this research the municipality did not have risk sensitive land use instruments to 
steer away grown from risk areas. The absence of this critical document is indicative of unsafe 
developmental condition where homeowners are not prevented or discouraged from buying 
land in steep zones. The next section discusses risk in the built environment of Almora.  
4.6. Nature of built environment  
The first problem of addressing risk in the built environment in Almora is the implementation of 
building regulations. The municipality had a set of established building regulations that 
households were required to follow (Government of Uttarakhand, 2015). However, literature 
points out towards irregularities in the enforcement of these regulations resulting in a 
haphazard built form (Sah and Pande, 1987; Pushpa and Joshi, 2016). Problems with 
transgression of building regulations are also reported in the local newspapers (Amar Ujala, 
2016). Figure 4.7 below shows a houses built on a steep slope flouting height and open space 
regulations. Figure 4.8 shows a structure violating height regulation as well as being in close 
proximity to an open drain. Structures like these in Almora raise questions on who is 
responsible and why have they been unable to address risk in the built form. Chapter 5 and 6 
discuss this further.  
The second problem is a shift from vernacular stone structures to modern day concrete and 
brick structures. Existing studies often exhort the risk reduction strategies adopted in the 
vernacular built form in the Himalayas (Rautela, 2015). However, a rapid visual screening of 
the present day built form reveals that there has been a drastic shift in construction practices 
from stone buildings to concrete structures with brick infill walls. This can be verified from the 
census findings on the built form which indicate that concrete roof and brick walled buildings 
constitute majority of the built form in Almora (see Table 4.5). Census data comparison between 
2001 and 20011 indicate towards an increasing trend of houses with concrete roofs and brick 
walls. This shift has not been coupled by building professionals trained in working with these 
materials and ensuring a safe built environment (Uttarakhand State Disaster Management 
Authority, 2018). The resultant built environment is thus rife with risk.  
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Figure 4.7 Built form in Almora  (Author)
 
Figure 4.8 Building violating height and drainage regulation in Almora  (Author)
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Table 4.5 Primary building material used in Almora 
Element Material Percentage of 
households-2001 
Percentage of 
households-2011 
Roof Concrete 62 74.6 
 
Stone/slate 16.8 11.2 
Walls Bricks 55.7 66.8 
 
Stone with mortar 39.3 16.3 
Floor Cement 72.3 78.6 
 
Mud 16 9.7 
 Census of India 2011 
4.7. Existing studies on urban development  
Problems with unplanned urban development in Almora town, post 1960s, was recorded by 
Sah & Pande (1987). They point out towards the absence of overall spatial planning in the 
region that increased the load on urban centres like Almora as they received an influx of rural 
population looking for better prospects. They record four major problems with unplanned and 
unregulated urban development in the town. First, cutting of hills for urban development. 
Second, disposal of debris generated in streams and waterways. Third, consequent pollution 
and blockage of the drainage system. Fourth, silting of farmland downhill from the debris 
generated on the ridge and its surroundings. The cumulative effect of these activities repeated 
on a large scale result in overall environmental degradation and a decrease in the quality of 
life of the residents.  
A follow up study to quantify the amount of debris generated was done by Pushpa & Joshi 
(2016). It was found that a sample set of 50 houses, built between 1980 to 2013 generated 
6,449,449 Kg. of output material that was replaced by building material weighing 73, 94,550 
Kg. (ibid.). The problems with illegal disposal of building debris in the drainage channels was 
highlighted as well as the added weight to the geomorphological structure of the town.   
Impact of increasing urban development on the natural springs of Almora was carried out by 
Kumar & Rawat (1996). It explains how earlier settlements were closer to spring points. 
However piped water supply changed settlement layout and unplanned nature of the new 
development often blocked the catchment area of springs. Dense urban development also led 
to the pollution of the spring water in several cases.  
On a broader spatial scale, a study mapping the land use cover change between 1990 and 
2010 indicates that the built up area increased from 2.3 sq.km in 1990 to 4.34 sq.km. in 2010 
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(Rawat et al., 2013). Much of this increase in built up area is attributed to increases in the 
number of houses to accommodate a growing urban population. There was a consequent loss 
of vegetation cover from 3.04 sq.km in 1990 to 1.72 sq.km in 2010 (ibid.).  
From the perspective of risk associated with unplanned urban development, Haigh & Rawat 
(2012) elaborate upon the human and environmental influences that led to micro landslides in 
Almora after a heavy monsoon rainfall in 2010. Though they could not categorically prove that 
new construction increased the debris flow during the landslide, one possible explanation for 
a larger damage in newer construction is attributed to the fact that older houses are built on 
safer location like the ridge whereas new development is taking place on ‘subprime’ sites.    
Existing studies highlight the physical consequences of unplanned development in Almora. 
They are also useful in listing out unsafe conditions that increase the probability of risk like 
slope modifications or construction on debris filled sites. However, the existing studies adopt 
a hazard based approach and answer the ‘what, when and where’ questions regarding risk. A 
vulnerability based approach addressing the ‘who and how’ of risk call for a deeper look into 
the urban development process that leads to this unplanned development. It is in this regard 
that this dissertation intends to make a contribution. This is further elaborated in chapters 5, 6 
and 7.  
4.8. Urban risk profile  
The District Disaster Management Authority of Almora (DDMA) identifies earthquakes, 
landslides, excessive precipitation (cloud bursts, flash floods and snowfall) to be the primary 
natural hazards present in the urban areas of Almora (DDMA, 2017). These hazards are 
natural and endemic to the region owing to its geography and geology (Zurick et al., 2005). 
Climate change is identified as an emergent hazard in the region (GEAG, 2016). Climate 
variability data for the last 50 years, collected from Hawalbagh observatory located 12.5 km 
away from Almora, indicates towards a decrease in annual precipitation but increase in days 
with concentrated heavy rainfall (Panday et al., 2016). 18th September, 2010 is recorded as 
the day with highest rainfall in a single day (167 mm). Temperature trends indicate towards 
lower mean temperatures in summer and higher mean temperatures in winter months. 
February recorded a 1.7 degree increase in maximum temperature in the last decade (2001-
2010) (ibid.). These climate variations are projected to increase the occurrence of extreme 
temperature and precipitation events manifesting in landslides and flash floods (GEAG, 2016).  
At the time of this research the municipality did not have a profile of urban risks in Almora. For 
the purpose of this study, a risk profile for the urban built form of Almora was made (see Figure 
4.9). It follows the conceptualisation of risk at the intersection of hazards and unsafe condition 
elaborated in the Pressure Release Model (Wisner et al., 1994). The X axis indicated the 
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hazards identified by the DDMA. The Y axis indicates unsafe conditions related to unplanned 
urban development based on scientific research emergent from Almora (Sah and Pande, 1987; 
Rautela, 2005; Haigh and Rawat, 2012; Rawat et al., 2013; Pushpa and Joshi, 2016). The risk 
profile also helps define the scope of work undertaken in this dissertation and in purposive 
sampling of houses for the survey.  
Figure 4.9 Urban risk profile, Almora  (own compilation)
 
This chapter concludes by establishing that the ridge town of Almora in Uttarakhand Himalayas 
is experiencing population growth, both within city limits and at the periphery. The current 
municipality functions without a masterplan or a land use plan. Building regulations exist but 
irregularities in their implementation are commonplace. A risk profile of Almora is prepared 
based on the nature of urban development that has unfolded in the absence of land use 
planning and weak implementation of building codes. The following chapters explore why 
unplanned development has taken place and who is responsible.
   
 
 
 
 
 
 
 
 
 
   
 
   
5.  Understanding the process: urban risks and peripheral 
urbanization   
 
 
 
 
 
 
 
 
 
 
 
 
 
“Peripheries are spaces that frequently unsettle official logics-for example those of legal 
property, formal labour, state regulation, and market capitalism. Nevertheless, they do not 
contest these logics as much as they operate with them in transversal ways.” 
Teresa P.R. Caldeira  
 
 
 
This chapter compares the formal government framework for addressing urban risk against 
the everyday practices of urban development. The formal framework is drawn from national, 
state and local level laws and regulations. Everyday development practices are mapped based 
on survey data and key informant interviews. The juxtaposition of these two processes reveals 
a set of actors both formal and informal that are involved in addressing urban risks. A model 
of governance situated at the intersectionality of the established government framework and 
the prevalent development process is attempted at the end of this chapter.  
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5.1. Government structure for urban development  
This section describes the government framework for urban development in India, of which 
Almora is a constituent unit. The objective is to understand the formal process as well as 
identify the formal actors responsible. Urban development is taken as the unit of analysis as it 
implicitly addresses urban risks through land use and building regulations. The government 
framework can be subdivided into 4 levels, namely national, state, district and local levels (see 
Figure 5.1). Within the federal structure of India, the state is the apex body responsible for 
implementing urban development with the national level agencies acting in an advisory role, 
assisting the states in policy formulation (Ministry of Urban Development India, 2015). The 
relationship between the state and local level body is defined by a town and country planning 
act. In the case of Uttarakhand it is known as the ‘The Uttarakhand Urban and Country 
Planning and Development Act, 1973’. The state is further subdivided into districts which are 
responsible for spatial planning by coordinating rural and urban level planning. At the urban 
level, the municipality or the representative urban local body is primary body responsible for 
urban planning. A municipal area is further divided into wards which are the smallest 
constituent unit of urban local government. Figure 5.1 below describes this structure graphically.  
Figure 5.1 Government framework for urban development in India  (own compilation based on 
URDPFI Guidelines 2014)
 
The municipality constitutes of members elected through local level election for a term of 5 
years. Post decentralisation in 1992, under the 74th Constitutional Amendment Act, the 
municipalities in India are required to be responsible to collect their own taxes and execute the 
18 functions described for them under the 12th Schedule of the Constitution (Government of 
India, 1992). These include urban planning including town planning, regulation of land use and 
construction of buildings, water supply, sanitation and solid waste management, slum 
improvement and upgradation and urban poverty alleviation etc. (ibid.). At the municipal level, 
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an urban area is typically divided into wards with an elected representative for ease of 
administration. Each ward has an elected representative in the municipality, and s/he is 
responsible for presenting the ward level issues. Each ward may further have a local area plan 
for its development (Ministry of Urban Development India, 2015).   
The framework for urban government of Almora as a constituent urban unit of the State of 
Uttarakhand, however, presented three contraventions to the formal framework described 
above. These are:  
a) Decentralisation “in progress”: Within the State of Uttarakhand  the devolution of 
power from the state of the urban local bodies has not been achieved and the official 
status of this transfer remains as ‘in progress’ (Jha, 2018). ‘The Uttarakhand Urban and 
Country Planning and Development Act, 1973’ continues to define the relationship 
between the state and the urban local body. This act states that it is the responsibility 
of the State Development Authority to:  
“...prepare Master Plans/Zonal Plans through Town and Country Planning Department or 
through outsourcing for planned development of notified development areas in the State and 
get them implemented through the local development authorities.” 
The responsibility of preparing master plan (of which land use plan is a constituent) still 
lies with the state. This was pointed out during interviews at the Almora municipality. 
The municipality had sent several written requests to the State for initiating survey for 
master planning but had not received replies (Joshi PC 2017, personal communication, 
20 February). At the state level, the officials pointed out that they had limited human 
resources and that their immediate priority was large urban centres (Anonymous 2017, 
personal communication, 22 February). Furthermore, they pointed towards the 
likelihood of the decentralization to materialize and the local urban body being 
subsequently responsible for its own planning (ibid.). The Chief Town Planner of 
Uttarakhand summed this as (Chief Town Planner Uttarakhand 2017, personal 
communication, 17 April):  
“Across local bodies there is no planning capacity. TCPO needs to strengthen itself. There are 
no town planners in the department. Staff strength is limited. This gets reflected in the output. 
There is no support staff. There is only one town planner in the Kumaon region. He has 
administrative responsibility. He has several other things to look into. So there is no team to 
make this (masterplans).” 
The status of decentralisation defined as “in-progress” creates a limbo the state and 
the local level authorities and stalls any concrete steps to be taken in addressing urban 
development issues.    
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b) Newly constituted district planning authority: District Development Authority did not 
exist in Almora at the time of the fieldwork (February-April 2017). It was first constituted 
in July 2017 (Amar Ujala, 2017). Soon after its constitution it met with protests which 
remained unresolved at the time of writing this dissertation (Hindustan, 2018a; Amar 
Ujala, 2019). At the time of this research little information was available on its 
constitution and its role and responsibilities. Hence, it was not taken as a unit of 
analysis for this dissertation but is recommended for further work.  
c) No precedent of ward level planning: Within the 11 wards of Almora, there were no 
precedents of ward level planning through local area plans or local area committees 
addressing land use and building regulations. Though there were ward level elected 
representatives, they were not directly involved in land and building regulation process 
(Joshi PC 2017, personal communication, 20 February).  
“Ward members: come for meetings, discuss proposals. In their own ward they walk around 
and bring forth problems.”  
The municipality was recognised as the local level authority for defining land use and 
building regulation.  
In light of government framework, the Almora municipality was taken as the central unit of 
analysis and the formal body responsible for implementation of land use and building 
regulations. As the decentralisation process is not completely implemented in the case of 
Almora, vertical government agencies at the state level were also included. This meant state 
level bodies responsible for urban development, namely Urban Development Directorate, 
Dehradun, Uttarakhand and Town and Country Planning Department, Dehradun, Uttarakhand. 
The Figure 5.2 below shows a modified government framework for urban development in 
Almora. It must be seen in comparison with Figure 5.1 on contrasting the prescribed framework 
versus the existing framework. The arrow points from the state towards the municipality as the 
status of decentralisation is still in progress. Furthermore, it was established in Chapter 1 that 
the state level planning agencies did not have land use guideline. Only 9 out of 115 urban 
centres had updated land use plans. Here a marked difference between the prescribed 
framework and the framework in practice indicates towards a transversal engagement of state 
and local level authorities with the national prescribed framework. The following section 
describes how the municipality and the state delegated their functions of land use and building 
regulations, within this framework, with a focus on addressing urban risks.  
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Figure 5.2 Existing government framework for urban development in Almora  (own compilation)
 
5.2. Municipality and state framework for addressing urban risks  
The municipality of Almora and the State of Uttarakhand are recognized as the two government 
bodies responsible for addressing urban risks through land use and building regulations. This 
section discusses the formal tools that they have in terms of plans, regulation and acts to 
address urban risk and the gaps that exist in this framework in comparison with national level 
guidelines.  
Regulation of land use  
Land use planning is a critical tool in steering development away from unsafe areas and 
increasing densities in safer areas (World Bank, 2015). Though the process of land use 
planning is often criticized in risk reduction measures as it moves from being a technical 
exercise in maximizing land potential and minimizing losses to being driven by politics and 
power (Fraser, 2014; Andersen, Jenkins and Nielsen, 2015). This dissertation looks at the 
utility of land use regulations merely in their potential to identify no-build areas and guide 
development away from dangerous terrain (World Bank, 2015). Municipal level urban planning 
presents a tremendous opportunity in this regard by addressing the risks in the building 
environment through land use and building regulation (Dodman et al., 2013). 
At the time of this research, Almora municipality was operating in the absence of an official 
land use plan or a master plan. However, as was indicated in Chapter 1, this was the norm 
rather than the exception in the State of Uttarakhand. Of the 115 urban centres in Uttarakhand 
only 18 have land use maps, most of which are drawn for larger urban centres in the non-
mountainous regions (see Table 1.3). Almora, being a small sized municipality in the mountains, 
operates without a land use plan. Furthermore, there is an absence of land use policy or 
guidelines at state level (see Table 3.2) and this trickles further at local level. The municipality, 
however, does have a self-made ad-hoc map indicating basic town boundaries and municipal 
and ward limits (see Figure 5.3). This map is used in the building application process by 
residents to indicate the location of their intended structure.  
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Absence of a formal land use plan and subsequent regulations in Almora are identified as the 
first weak link in risk governance of the town. However, it comes as a surprise that this question 
has not been addressed in 66 years that the municipality has been functioning post-
independence. With a substantial increase in its population and the municipality’s ambition to 
expand its boundaries (see Chapter 4), the absence of a risk sensitive land use map to regulate 
growth is a pressing concern for the municipality. Furthermore, the absence of a formal land 
use map and land use regulations at municipal level has a threefold effect on the risk regulation 
mechanism:  
a)  All land is open for residential construction. There is no distinction between suitable 
and unsuitable land for human habitation and the municipality has no means of 
controlling this practice.  
b) The home owners receive no information from the municipality on the safety or 
suitability of the land for residential construction.  
c) Much of the current day town has been built without the municipality providing 
information on or regulating site safety and suitability. 
Interviews at the municipality pointed that as per the Uttarakhand Urban and Country Planning 
and Development Act 1973, it was the task of Uttarakhand Housing and Urban Development 
Authority (UHUDA) to initiate the process of land survey and mapping. On their part, the 
municipality had sent several requests indicating the need for a master plan exercise (Joshi 
PC 2017, personal communication, 20 February). Furthermore, the municipality officials stated 
that they did not have in-house technical capacity to make this map as there were no urban 
planners or architects employed at the municipality at the time of this research (ibid.). There 
were political constrains as well. Previous attempts to initiate a master planning process was 
met with resistance from the residents who saw this as a move that would make residential 
construction difficult (ibid.).  
“We wrote several time to the (state) government for the newly developing areas. It is haphazard. 
There are no drains or proper ways. Town planners should come and survey the area. It was almost 
done but people did not like it and opposed. As many regulations would have come in.” 
Interviews at the state level organizations, namely UHUDA, pointed at limited capacity to 
initiate the master planning process for small towns like Almora and the impeding status of 
decentralization (Anonymous 2017, personal communication, 22 February). 
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Figure 5.3 Current ad-hoc land use map at Almora municipality (Almora Municipality 2017) 
The map indicates the municipal boundary in thick black and red colour. Roads are indicated by black 
and yellow lines. The text indicates the name of the various municipal wards and the surrounding 
villages. 
 
The absence of an official land use map is the last 66 years is also an indication of the fact 
that much of the present day houses have been built without the state providing any knowledge 
on land safety in a risk sensitive area. This must be remembered in devising future 
development programs and policies as the task now is not just to provide risk sensitive planning 
for the new development that will come but also to address safety measures for residents who 
have built their houses and are living on risk sensitive land. Furthermore, in the absence of a 
land use regulation, how do residents address risk? This is discussed in Section 5.3.   
 Building regulations  
Building regulations are a tool in the hands of the municipality to set standards for safe urban 
built form (World Bank, 2015). For a building code to address risk, it must have three 
components:  
a) “a legal and administrative framework 
b) a development and maintenance process  
c) an implementation mechanism” 
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Almora municipality had formulated its building regulations in 2014 and they have been in 
effect since 2015 (Government of Uttarakhand, 2015). Before this, it had a list of terms and 
conditions that residents had to sign on as part of the building application (Joshi PC 2017, 
personal communication, 20 February). The building bye-laws establish height restrictions, 
offsets, drainage regulations, sanitation standards and need for earthquake safety features. 
Perspective homeowners have to submit building plans at the municipality which are passed 
based on the compliance to these regulations. A comparison of these regulations against 
national standards for hill areas and state level regulation is presented in Annex 11. A summary 
of these comparisons is presented below in Table 5.1. Here green represents the existence of 
guideline, orange indicates partial existence of guidelines and red indicates an absence of 
guidelines.  
Table 5.1 Comparison of developmental controls at national, state and local level for Almora 
 National State Local 
 Urban and Regional 
Development Plans 
Formulation and 
Implementation 
(URDPFI) Guidelines 
(Regarding Hill Cities) 
2014 
State Building Bye- 
Laws and 
Regulations, 
Uttarakhand 
2011 
(amended in 2016) 
Building Bye-
laws, Almora 
2015 
Land use 
regulations 
Land use 
planning Yes Yes No 
Building 
regulations 
Siting Yes Yes No 
Height 
restrictions Yes Yes Yes 
Retaining 
walls Yes Yes No 
Drainage Yes Yes Yes 
Earthquake 
safety Yes Yes Partial 
Compliance 
mechanism 
Follow up and 
compliance Yes Yes No 
Penalties Penalties  Yes Yes Yes 
own compilation based on guidelines 
It can be seen from Table 5.1.that the local level bye-laws do not have provisions that discuss 
land safety or site suitability. This, in addition to the absence of a land use plan, indicate 
towards an absence of information or regulation on land use and siting safety. Structural safety 
is elaborately discussed in national and state guidelines through earthquake safety regulations, 
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building of retaining walls and toe walls to provide safety and discouraging large scale land 
modification. These guidelines are missing from the local codes which only allude to the 
preparation of an earthquake resistant drawing through a certified engineer without elaborating 
these or cross referencing to earthquake safety standards. Drainage and height restrictions 
are discussed in the bye laws.  
With regards to follow up and monitoring of construction, while the state level guidelines detail 
out a scheme for step-by-step inspection of the work, local level bye-laws only mention fines 
to be levied in case regulations are not followed. The value of these fines are typically low 
(Rs.1000) and can be paid by residents who typically pay Rs.36,00,000 for a 200 sq. meter 
house (Joshi PC 2017, personal communication, 20 February). Corruption is another aspect 
that can hinder the effective implementation of the building regulation. However, that is beyond 
the scope of this dissertation. The problem of appropriateness of the building regulations and 
the problem of implementation is summarised by the municipal chairperson as (Joshi PC 2017, 
personal communication, 20 February):  
“People want to just build. They don’t want to get maps approved and not pay tax. The olden houses 
had place left for drainage called Karadi. Now people stick (their houses) to mountain and then complaint 
that dampness comes in. Sunshine is also cut off by surrounding buildings. Dead bodies have to be 
tilted to take it out. If heavy rainfall happens and no drainage is there then it will wash down houses. 
Norms must be revised for the hills. 7.5 m high building is allowed. Anything higher than this has to need 
structural engineer unto 12m. This is dangerous for hills. But people still make it.” 
This statement captures three aspects that the building bye-laws fail to address: 
a) Responding to the physical context of a mountain i.e. slopes  
b) Addressing disaster risk  
c) Provisions for ensuring implementation  
A sample of a building plan for a two floored structure submitted to the municipality for approval 
can be seen in Figure5.4. The name of the owner has been removed to maintain anonymity. 
The drawing does not indicate site contours or discuss site slope or resultant cut-fill that are 
characteristic of hill construction. The site plan is indicated as flat land. Furthermore, the two 
storied structure it is exempted from including earthquake resistant features. The drawing also 
misses indication of drainage within the site as well as connection to the public drainage 
system. The drawing is produced as an example of a building plan drawn for municipal 
approval based on building regulations set forth by the municipality. The regulations are thus 
ineffective in generating a design that would address prominent risks present in Almora, 
namely landslides, earthquakes or cloud bursts.  
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Figure 5.4 Sample drawing of a proposed two storey structure in Almora (Lohni 2017) 
 
Another example is the drawing produced for a four storied structure (see Figure 5.5). Here the 
earthquake resistance is established by producing steel drawing from a certified engineer. 
However, like the previous plan, the drawings miss to show site contours or provide site related 
information. The site is indicated as flat land. Both the sample municipal drawings indicate 
compliance to existing municipal regulations but fail to address risk in the built form. When 
compared against state or national level guidelines, they miss out on basic risk resistant 
features like site safety, protective mechanisms against landslides and earthquake resistant 
features other than the use of reinforced cement concrete. The effectiveness of the building 
regulation in Almora as a means of addressing disaster risk is thus not established.   
Contextualizing urban risks governance in Uttarakhand Himalayas                                                        99 
 
Figure 5.5 Sample drawing of a proposed four storey structure in Almora  (Kakkar 2017)
 
Local building regulation are expected to further detail out national and state level standards 
as per local conditions to derive applicable regulations (Ministry of Urban Development India, 
2015). However, in the case of Almora, a reverse trend can be seen. The bye-laws fail to 
address critical issues of site safety and structural safety that are characteristic of mountain 
development. They are not representative of the hilly terrain in which the town is located. 
Building plans drafted following these regulations thus, do not address the risk that are 
endemic to the town. Weak building regulations that do not sufficiently address local risks or 
implementation mechanism present the second weak point of urban risk governance in 
Almora.  
To summarise, the absence of an official land use plan and weak, non-contextual building 
regulations which do not sufficiently address disaster risk are an indication of a weak 
government framework to address urban risks in Almora between the municipality and state 
level agencies. The question then arises is if there are other ways in which residents ensure 
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safe built form? If so, then what are they and which actors are involved? Furthermore, does 
the municipality have other means, outside of the vertical government structure, to substitute 
for its risk knowledge? Here a shift from the government structure to a governance structure 
as consequence of the state failing to meet its required functions and other actors stepping in 
to fill the vacuum is explored (Murray, 2017).These two questions are elaborated in the 
following sections. 
5.3. Urban development process: a bottom up view   
The municipality in its function of regulating building construction engages with households 
with the home owner being the representative. The Almora building bye-laws address the 
home owner as the primary person responsible for a building (Government of Uttarakhand, 
2015). The application for seeking permission to build is submitted by the home owner to the 
municipality (ibid.). However, the home owners, in their turn, deal with a gamut of other actors 
while buying land and constructing their houses. This section provides a description of the 
urban development process from the household level. It draws from 150 household level 
surveys where home owners answered questions on acquiring land, applying for municipal 
permission and building their homes (for details on the selection of these households, see 
Section 3.5). Based on this survey, the process of urban development can be divided into 4 
steps each of which is discussed in detail below (to be read from left to right) .  
Figure 5.6 Urban development process from a household level  (own compilation)
 
Acquiring land  
Among 150 respondents, 36% had built on ancestral land and claimed to be in legal 
possession of it at the time of construction. The remaining 64% respondents had bought the 
land either through private or government agencies. Land that was bought had to be registered 
with the Land Record’s Office of Almora to have legal validity. This transaction was on the 
basis of a revenue map at the Land Records Office which was last revised in 1942 (see Figure 
5.7). It is in essence a cadastre map and indicates plot number, dimensions and ownership but 
did not provide any information on land safety and suitability to be used for construction.  
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Figure 5.7 Part of the revenue map, Almora  (Land Records Office, Almora, 2017)
 
The legalization of land deals in urban areas is typically coupled with land use plans to ensure 
that urban development takes place in designated areas (Ministry of Urban Development India, 
2015). However, as Almora does not have land use regulations at municipal level, the process 
of acquiring land is decoupled from municipal purview. Here the state displays a transverse 
engagement with the households where the process of registration of land is regularized, 
however the responsibility of the state to inform or deter the potential buyer from purchasing 
land unsuitable for human habitation is not practiced.   
Preparing building plans  
After acquiring land, households work towards preparing a building plan for approval. An 
example of two such plans is provided in Figure 5.4 and Figure 5.5. It can be seen from Table 
5.1.that the local level bye-laws do not have provisions that discuss land safety or site 
suitability. This, in addition to the absence of a land use plan, indicate towards an absence of 
information or regulation on land use and siting safety. Structural safety is elaborately 
discussed in national and state guidelines through earthquake safety regulations, building of 
retaining walls and toe walls to provide safety and discouraging large scale land modification. 
These guidelines are missing from the local codes which only allude to the preparation of an 
earthquake resistant drawing through a certified engineer without elaborating these or cross 
referencing to earthquake safety standards. Drainage and height restrictions are discussed in 
the bye laws.  
Understanding the process: urban risks and peripheral urbanization                                                 102 
  
With regards to follow up and monitoring of construction, while the state level guidelines detail 
out a scheme for step-by-step inspection of the work, local level bye-laws only mention fines 
to be levied in case regulations are not followed. The value of these fines are typically low 
(Rs.1000) and can be paid by residents who typically pay Rs.36,00,000 for a 200 sq. meter 
house (Joshi PC 2017, personal communication, 20 February). Corruption is another aspect 
that can hinder the effective implementation of the building regulation. However, that is beyond 
the scope of this dissertation. The problem of appropriateness of the building regulations and 
the problem of implementation is summarised by the municipal chairperson as (Joshi PC 2017, 
personal communication, 20 February):  
“People want to just build. They don’t want to get maps approved and not pay tax. The olden houses 
had place left for drainage called Karadi. Now people stick (their houses) to mountain and then complaint 
that dampness comes in. Sunshine is also cut off by surrounding buildings. Dead bodies have to be 
tilted to take it out. If heavy rainfall happens and no drainage is there then it will wash down houses. 
Norms must be revised for the hills. 7.5 m high building is allowed. Anything higher than this has to need 
structural engineer unto 12m. This is dangerous for hills. But people still make it.” 
This statement captures three aspects that the building bye-laws fail to address: 
a) Responding to the physical context of a mountain i.e. slopes  
b) Addressing disaster risk  
c) Provisions for ensuring implementation  
At the time of this research the municipality accepted plans from certified draftsperson, 
architects or engineers. The process of registration was based on the qualification of the 
drafting person or agency which ranged from engineering degrees to diploma certificates 
(Joshi PC 2017, personal communication, 20 February). A sample of a building plan for a two 
floored structure submitted to the municipality for approval can be seen in Figure 5.4.  
Among the 150 households surveyed, a majority of 42% of the households prepared building 
plans with the aid of a draftsperson (see Figure 5.8). Others relied on a gamut of building 
professionals ranging from engineers to masons. However, as was demonstrated through two 
sample maps produced through this process (see Section 5.2) these maps address the building 
regulations established by the municipality but do not address risk in the built form.  
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Figure 5.8 Household choice of building professional for plan drafting in Almora:  (own compilation)
 
 
Municipal permission  
The permission to build is obtained from the municipality against an application and a building 
plan complying with building regulations. The home owner is responsible for preparing this 
application. The municipality did not have a record of rate of failure or success of the 
applications (Joshi PC 2017, personal communication, 20 February). Plans were either 
accepted or were recommended for corrections (ibid.). Seeking municipal permission for 
building construction was a well-established practice within the surveyed households. Only 2 
out of 100 households in the surveyed, within the municipal limits, has not taken prior approval. 
This distinguishes the case of Almora from risk and informality literature where the land is 
occupied without legal sanction (Nathan, 2008; Claghorn and Werthmann, 2015). The Census 
of India further confirms this as only 1% of all households in Almora are registered as slums 
(Census of India, 2011b). Furthermore, municipal permission on building application is a pre-
requisite to get water and electricity connections. This mechanism ensures that households 
are proactive in seeking building permission. For the municipality, house registration is also 
linked to house tax collection, which is a main source of municipal revenue. However, the 
effectiveness of this process is questionable as permission is granted against building 
regulations that do not sufficiently address risk in the first place. 
Building construction  
Building construction was found to be a process decoupled with building design and 
permission. The households engaged with a different set of building professionals after 
obtaining building permission. Here one marks a shift from certified professionals engaged for 
42%
25%
7%
6%
10%
10%
n=150
Self+Draftsperson
Engineer
Contractor
Architect
Mason
Do not know
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plan drafting to masons and contractors as being the primary group responsible for 
construction (see Figure 5.9). The building regulations recommends engaging certified building 
professionals or registered contractors, however a check mechanism is missing in the building 
regulations to ensure this (see Table 5.1). This transversal shift of households choice for 
building professionals opened the research to a new set of actors, primarily contractors and 
masons, who were not visible in municipal regulations (Government of Uttarakhand, 2015) or 
theoretical risk governance frameworks (Renn and Klinke, 2013) but played a critical role in 
addressing risks owing to their position as actors primarily engaged in building construction.   
Figure 5.9 Household choice of building professional for building construction in Almora  (own 
compilation) 
 
This section addressed the process that households engage in while undertaking the 
construction of their houses. Two points of divergence were noted from the government 
framework described in Section 5.2. First, in the absence of a land use plan, households do not 
engage with the municipality when acquiring land. The state’s involvement in this case is 
limited to the registration of the land deal. Second, households engage with a large set of 
informal building professional. These professionals are in the blind spot of building regulations 
and theoretical framework (Masson, 2015; Murray, 2017). The next section discusses another 
set of actors, beyond households and building professionals that the municipality engages with 
to address urban risks.   
5.4. Acts of government to acts of governance  
With clear gaps emerging in the government structure and absence of critical land use plan 
and weak implementation of building regulations, the municipal representatives were asked if 
they had other local partnerships to address disaster risk in the built form. Here two local 
44%
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6% 1%
n=150
Migrant mason
Local mason
Contractor
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Architect/Engineer
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actors, outside the government framework, were indicated. This was the geography 
department at the local university helping with map preparation and the local NGO helping with 
risk communication. Both of these are elaborated below:   
Mapping  
Kumaon University has a campus in Almora which is a seat of higher learning and attracts 
students from region. Its geography department was founded in 1955 (Kumaon University, 
2018). There have been scientific contributions from this department towards detecting urban 
trends (Tewari, 1982), establishing association between landslide risk and urban development 
(Haigh and Rawat, 2012), urban spatial spread (Rawat et al., 2013), and most recently on 
geomorphological impacts of large scale construction in the town (Pushpa and Joshi, 2016). 
The Centre of Excellence for Natural Resources Data Management System (COENRDMS), 
Almora was set up at the department in 2003 with the primary objective of providing ‘spatial 
support for local level planning’ (COENRDMS, 2009). 
COENRDMS has worked with several departments in Almora district to increase their capacity 
for geo-spatial governance. A successful example of this is District Disaster Management 
Authority (DDMA), Almora which has developed a GIS database of physical and social 
infrastructure for increasing post disaster capacity (Joshi R 2017, personal communication, 25 
February). For municipal governance, COENRDMS has prepared the basic GIS map and 
mapped critical physical and social infrastructure (COENRDMS, 2009). Figure 5.10 below 
shows a map of Almora Municipality prepared through the efforts of COENRDMS. This map 
displays the basic boundaries, roads and buildings in Almora. When compared with the map 
prepared by the municipality (see Figure 5.3), it presents a higher degree of technical precision 
and clarity. The map however is not used for land use permissions, it rather hangs on the wall 
of the municipality.  
COENRDMS has made attempts to build geo-spatial capacity of Almora municipality by 
training its staff and setting up an in house GIS facility at the municipality (Joshi PC 2017, 
personal communication, 20 February). However, these attempts were met with challenges as 
the municipality did not have dedicated staff for this task and borrowing the existing staff from 
the building development department could not be sustained in the long run (ibid.). 
“Training of GIS for employees began. But we could not spare our employees for long.”  
COENRDMS intend to further build the GIS database of Almora town and welcomed ideas and 
suggestions in this regard (Rawat JS 2017, personal communication, 18 March). 
Existence of resource centres like COENRDMS.in Almora are an opportunity to address the 
absence of a land use map at a local level. This can help in identifying current risks and well 
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as predict future risk scenarios. However their integration in the government process and 
proactive participation by the municipality was found to be missing. I 
Figure 5.10 Map of Almora Town prepared by COEDRMA for Almora Municipality  (photo by Author) 
The picture of the map below was taken from the walls of the Almora Municipality. It indicates the 
municipal boundary, roads network, banks, petrol pumps, education centres, hotels, health centres, 
government offices, police department, research and development institution and vehicle parking. The 
inset maps indicate the location of Almora in the State of Uttarakhand 
 
Risk communication  
Uttarakhand Environmental Education Centre (UECC), is a non-profit society that works in 
Uttarakhand to ‘develop, through education and action, cohesive communities empowered to create 
rich, sustainable lives for themselves and future generations’ (UEEC, 2017). It works in the areas of 
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environment, climate change, education, women’s empowerment, health, livelihoods, energy, 
water and sanitation (ibid.). Though urban risk is not in its direct programme, it has, in the past 
organised a public lecture on rapid urbanization in Almora and the problems that result from it. 
This was a platform for the municipality members, citizens and other local experts to come to 
a common platform and discuss problems and solutions pertaining to urbanization in Almora 
(Pande L 2017, personal communication, 12 February). Figure 5.11 below shows an ongoing 
session convened by UECC in Almora between 13th and 14th November 2016. Furthermore, 
members from its governing body have petitioned in the High Court for amendment in the bye-
laws to make them responsive to the local context (Joshi R 2017, personal communication, 23 
March). A third attempt was made at the end of the field work by the author. A public workshop 
was organised, in collaboration with the UECC, to share the initial findings of this research and 
field work observations. The workshop was attended by local municipal representatives, 
university professors, local building professionals as well as some home owners who 
participated in the household survey. Annex 12 provides details of this workshop.  
Figure 5.11 Panel discussion on challenges of urban development in Almora organised by UECC (UECC 
2016) 
 
NGOs are identified as critical partners in risk communication as they enjoy the access to and 
trust of the local community (Renn and Klinke, 2013; Murray, 2017). In Almora, the attempts 
made by UECC not only work towards communicating the risks of unplanned urban 
development, they also attempt to bring together the fragmented members of the governance 
network, namely municipality, experts, building professionals and citizens. However, it must 
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be borne in mind that urban risks are not the primary agenda of UECC, although this research 
identifies them as strong partners for future attempts towards strengthening urban risk 
governance in Almora.  
5.5. Conclusion  
Within the government framework of India, a municipality like Almora is responsible to collect 
its own taxes and formulate and implement land use and building regulations (Government of 
India, 1992). However, in the State of Uttarakhand, of which Almora is a constituent unit, the 
process of decentralization is still “in progress” (Jha, 2018). This contradiction between the 
constitutionally mandated decentralization and state level delay to implement it creates a 
chasm in the formulation and implementation of land use and building regulations. Here, the 
local level authority looks towards the state for formulation of regulations and the state quotes 
the ongoing process of decentralization. Furthermore, the state level agencies prioritizes large 
urban centres and small sized cities like Almora continue to grow without land use regulations.  
The weakness in the government framework leads us to look towards a broader set of 
processes and actors that address risk. Here the shift from the government framework to a 
governance framework is studied from two points. First, from a household’s perspective. This 
includes the processes and actors that the homeowners engage with in the urban development 
process. Here, a set of informal building professionals emerge that do address risks but are 
decoupled from the municipality. The households thus exhibit a transversal engagement with 
the municipality in addressing disaster risk. Second, it documents the actions taken by non-
state actors in addressing risk. Two conclusions are drawn from the analysis of the urban risk:  
a) Governance, a decoupled process: the process of risk governance in Almora is a far 
cry from the neat cyclic process that urban risk governance is conceptualized by Renn 
& Klinke (2013) and Murray (2017). The first decoupling is of the municipality from the 
land acquisition process. In the absence of a land use plan, land deals are regulated 
by the revenue department without the municipality being in a position to address them.  
The second decoupling is of the municipality from the physical process of construction. 
Households engage with building professionals, in their multiple avatars as 
draftspersons, engineers, architects, contractors and masons, before and after they 
engage with the municipality. However, not all building professionals active in Almora 
are recognized by the municipality even though they engage with households in the 
governance of risk. Furthermore, many acts of addressing risks are one sided, e.g. 
map making efforts from the university to the municipality without finding reciprocity 
and application. This one sided relationship serves as a barrier to sustain these efforts 
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in the long run by non-state actors. Figure 5.12 maps the existing governance framework 
in Almora with green representing state actors and blue representing non-state actors.  
The governance process of dispersal of the functions formerly carried out by the state 
among non-state actors (Tierney, 2015) is visible in the context of Almora. However, 
the broader vision of achieving an all-actor engagement and cooperation to strengthen 
governance (UNISDR, 2015) is not achieved, creating challenges in addressing urban 
risks. A model of governance, thus situated in the actual urban developmental practices 
is able to reveal the gaps in realising a neat and cyclic governance process. 
In engaging with households, the municipality needs to take into consideration a wide 
array of informal building professionals that are in effect providing key building advice 
and services to households. In engaging with the university and the local NGO, the 
municipality does not display reciprocity in amplifying the efforts made by the non-state 
actors to address urban risks. Chapter 8 provides recommendations at closing these 
two loops of governance.   
Figure 5.12 Governance framework for urban risks in Almora  (own compilation)
 
 
b) Multitude of actors: The governance framework of Almora reveals a multitude of 
actors. Several actors are well recognised in urban governance literature like NGOs 
and academia (Renn and Klinke, 2013; Jones et al., 2014; Murray, 2017). Private 
actors like building professionals have received limited attention (Masson, 2015; 
Murray, 2017). The case of Almora highlights the multitude of actors, especially building 
professionals that are involved in the governance of urban risks in tandem with 
households. Only few of the building professionals like architects and civil engineers 
are recognised by the municipality in its regulations. Informal building professionals like 
contractors and masons are excluded from theoretical discussions and policy 
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frameworks. The next chapter elaborated on the multiple actors present in Almora and 
their roles and responsibilities in addressing urban risks.  
  
   
6. Urban risk actors and their interrelationships   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 “….in countries where the government model does not have capacity to address risk, other 
actors may be constrained by the similar challenges of finances and technical capacity.” 
Samantha Jones, 2014   
 
 
 
This chapter provides a deeper look into the capacities of the actors present in the governance 
network to address risk. It presents the limited technical and financial capacity of the 
municipality as the central actor. This reflects in the nature of its relationship with households, 
building professionals, university and NGO. The chapter concludes that not all actors 
contribute positively towards addressing urban risks and nor is the nature of relationship that 
they have with other actors uniform. 
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6.1. Actors in risk governance  
Chapter 5 contrasted the formal and the actual process of urban development in Almora to 
reveal a set of actors within and beyond the government framework who address risk in various 
capacities. As risk governance is primarily an actor centric approach it becomes necessary to 
understand who these actors are, what are there interrelationships and how do they address 
urban risks.  
Urban risk literature emerging from low and middle income countries suggests the following 
about the actors involved in addressing urban risks and their interrelationships:  
a) Formal and informal actors: A large degree of informality in the urban development 
process points towards informal actors which remain invisible if one only considers the 
formal developmental process (Leck and Roberts, 2015). A review of governance 
actors from low and middle income countries in 76 research articles shows that 72 
articles focus on the role of municipality as the key actors in risk governance (Murray, 
2017). Municipalities are dominantly discussed in terms of limited capacity to address 
disaster risk. This is followed by communities or homeowners and civil society groups. 
Here a few successful examples of bottom-up efforts to address disaster risk reduction 
can be found. However, both these actors have limited domain of influence. Few 
studies discuss the role of private sector and locally elected representative (ibid). 
b) Actor capacity: A large portion of literature on urban risks discusses it from the 
perspective of municipal capacity (Murray, 2017). However, it is observed that 
wherever the government model does not have capacity to address risk, other actors 
may be constrained by the similar challenges of finances and technical capacity (Jones 
et al., 2014). A model of governance must then take cognisance of limited capacity of 
actors. Furthermore, actors may not always positively address risk. Their actions can 
also contribute towards risk creation (Oliver-Smith et al., 2017). 
c) Actor interrelationships: The interrelationship between actors is a critical point of 
study as it would determine the nature of collaboration they form to address disaster 
risk. Actors may not always positively collaborate to address urban risks (Murray, 
2017). The interrelationship between actors ranges from being positive (cooperation, 
partnership) to negative (authoritative and competitive) (ibid.). Furthermore, there may 
a complete absence of cooperation between actors addressing risk e.g. formal actors 
not acknowledging the role of informal actors.  
This chapter intends to make a contribution within the framework of actors, their capacities and 
interrelationships for addressing urban risks in Almora. It builds on the set of actors identified 
in Chapter 5 ranging namely municipality, households, building professionals and peripheral 
actors like the university and local NGO.  
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6.2. Municipal capacity for risk governance  
Municipality is the central actor along which urban risk governance revolves. The last chapter 
discussed the status of the Almora municipality in relation to the state level urban planning 
authorities. As decentralization of powers and responsibilities is still ‘in progress’ the 
municipality looks towards the state level authorities for initiating a master planning exercise. 
However, being a small municipality, it is low on the priority of state level agencies. This ‘catch-
22 situation’ leads us to explore the horizontal structure of governance in Almora with the 
municipality as the central actor. In its horizontal structure, the municipality is elected body 
which collects taxes and addresses the day to day working of the city. It has a set of building 
bye laws which form the basis of regulating construction in the municipal area. It does not have 
an official land use or master plan. It emerged during interviews that there were challenges 
within the municipal structure that hampered its effective functioning in addressing urban risks. 
This section discusses the challenges faced by the municipality at a local level.  
Human resources  
At the time of this research, the Almora municipality broadly constituted of elected and 
employed members. The elected members constituted of one chairman and 11 elected ward 
members. There were 2 members appointed from the state government. Elected members 
were involved in key decisions on municipal actions as well as sending recommendations to 
the state. Ward members were the first point of contact for residents. Issues registered with 
the ward members by homeowners were represented by them in municipal meetings (Joshi 
PC 2017, personal communication, 20 February).  
Employed members undertook executive functions at the municipality. At the time of this 
research, urban development and building tasks were under the purview of the Bhawan 
Nirman Vibhag (Building Development Department) of the municipality. There were four 
employees in this department i.e. one civil engineer and three office staff. Their primary task 
was to check the building application prior to approval. The civil engineer checked whether the 
houses had incorporated earthquake resistant technology in their application while the office 
staff checked for other aspects like building offsets and building heights.   
The municipality also had an executive officer on an appointed post to monitor the 
implementation of municipal programs related to development. He, along with the members of 
the Building Development Department took out drives to remove encroachments and illegal 
construction (Amar Ujala, 2016). However, such drives in the past had often resulted in 
backlash from the community. The municipality had requested for police escort in the District 
Magistrate’s office to accompany such drives (Joshi PC 2017, personal communication, 20 
February).  
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A technical department was conspicuous by its absence at the municipality. There were no in-
house architects or town planners. Lack of these in-house human resources was one reason 
quoted for not being able to make its own master plan or land use map (Joshi PC 2017, 
personal communication, 20 February). The municipality thus assumes more of an executive 
role, and looks towards the state urban development department for technical assistance in 
the formulation of its land use plan and building regulations. However, the state department is 
struggling with its shortages in staff and small sized municipalities like Almora are not on top 
of its priority list. Figure 6.1 below shows the existing structure of the municipality in black and 
the red marks the absence of in-house technical capacity for addressing urban risks.  
Figure 6.1 Structure of Almora municipality indicating the absence of in-house technical capacity  (own 
compilation)
 
Financial resources  
Like many small and medium sized municipalities, Almora struggles with achieving financial 
self-sustainability. The expenditure is higher than the income it can generate and it has to apply 
for funds to the state to fill the deficits (see Table 6.1). Almora municipality struggles to pay the 
salary of its employees resulting in demonstrations and strikes from the employees (Amar 
Ujala, 2012; Mukadam, 2015). Limited finances are a big hindrance for the municipality to 
increase its technical capacity for land-use planning or risk mapping. While it struggles to fulfil 
its basic functions, investment in self-initiating land surveys or creating educational material 
for risk awareness is not in its current plans (Joshi PC 2017, personal communication, 20 
February).  
However, to increase its revenue base, Almora municipality wants to extend its boundaries to 
include 27 surrounding villages that have already begun urbanizing and tap on to the town’s 
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resources (Joshi PC 2017, personal communication, 20 February). This would mean increase 
in tax base as well as an increase in funds from the state as funds for municipalities are allotted 
in proportion to their land area (Bardhan and Mookherjee, 2006). However, residents of the 
fringe villages oppose this move (Hindustan, 2017). Their primary argument is that inclusion 
into the municipal area would mean paying the municipal taxes. In return, they see little hope 
for improvement of urban services that the municipality is already struggling to provide for in 
its current limits (ibid.). This lack of public support is a big hurdle for the municipality to achieve 
public consensus to realize its plans of area extensions.  
Table 6.1 Almora municipal budget 2014-2018 
Almora Municipal Budget (in Rs.) 
  2014-15 2015-16 2016-17 2017-18 
Income 155451555 157394493 168079908 191088224 
Expenditure 194813644 186490665 277557382 245866030 
Deficit -39362089 -29096172 -109477474 -54777806 
% Deficit -20 -16 -39 -22 
Almora Municipality 2018 
Almora municipality is the formal actor responsible for addressing urban risks. However, it is 
severely limited in its technical and financial capacity to do so. Though it is not actively 
contributing to risk creation, it is through its inactions, namely in the absence of land use 
regulations and weak implementation of building regulations, it is contributing to the increase 
in risks in Almora. In theoretical conceptualisation of urban risks, municipalities are the lynchpin 
along which risk governance revolves. However in the case of Almora, limited capacity does 
not allow the municipality to assume this role. 
It is within the gambit of this limited capacity that the municipality engages with households 
under its purview. It does that through the legal instrument of the municipal bye-laws 
(Government of Uttarakhand, 2015). A set of monetary penalties are laid out for non-
compliance (ibid.). Furthermore, houses pay a monthly house tax, proportional to the size of 
their houses, to ensure that the municipality performs its basic functions of which regulating 
land use and building development are a part. However, the municipality does not have a land 
use plan nor do the existing municipal bye-laws sufficiently address risk (see Table 
5.1).Furthermore, the existing bye-laws are not enforced strictly. Under these circumstances, 
households have found a way to circumvent municipal authority. Chapter 5 revealed that the 
households transversally engage with the municipality in its land use and building regulation 
functions. This means that they comply with the regulations on paper through a set of 
municipally approved building professionals. However, in practice, they engage with a 
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completely different set of informal building professionals. The consequences of this 
engagement are that discussed in the next section. 
6.3. Household engagement with municipality and building professionals   
Urban risk governance literature typically engages with households in their coping capacity, 
either through positive or negative engagement with other actors, to address everyday risk 
(Murray, 2017). There exist examples of positive engagement of households and communities 
to address disaster risk despite weak government systems (Sudmeier-Rieux, 2011). However, 
household level surveys in Almora displayed a negative shift towards risk creation. This was 
observed through the disengagement of households from municipality and engagement with 
informal building professionals by circumventing existing regulations. Households in Almora 
engage with municipality through a set of ‘formal’ building professionals to establish legality of 
their construction and then engage with another set of building professionals for actual 
construction of their houses. This dual engagement, where a formal relationship exists with the 
municipality but only on paper and a working relationship exists with building professionals for 
realising buildings. This relationship breaks away from the cyclic governance model and 
reveals a degree of informality on how household make decisions regarding their built 
environment.   
Compliance of municipal regulations on paper  
Of the 100 households7 surveyed within municipal areas, only two did not have prior municipal 
permission or land title. Households mentioned engaging engineer or draftsperson to prepare 
their house drawings in compliance with the municipal codes (see Figure 5.8). The municipality 
in turn did not report on large scale illegal construction activities in Almora. This sets the case 
of Almora away from informality literature where land tenure is not legal and building 
permissions are not sought (Nathan, 2008; Allen et al., 2015). It rather represents a scenario 
of peripheral urbanization where actors engage transversally with official logic, not completely 
denying it but not completely following it either (Caldeira, 2017). However, two points need to 
be mentioned regarding this compliance.  
a) The documents that the households are complying to do not address risk in the first 
place. This includes out dated land use maps which do not convey risk information and 
building regulations that do not sufficiently address risk. Here, the government displays 
                                               
7 Here only the 100 households surveyed within municipal limits were analyzed out of the total sample 
size of 150. 50 households that lie outside the municipal area are not bound to follow municipal 
regulation  
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transversal engagement with its citizens by following a process on paper, however, not 
addressing the challenge of addressing risk.    
b) Households deviate from permissions attained on paper in the absence of a strong 
regulatory mechanism. This is elaborated in the next section.  
Compliance of municipal regulations in practice  
Observing the built environment of Almora, it can be said that municipal regulations are weakly 
followed. Of the 100 households surveyed within municipal limits, there was low compliance 
of three externally visible regulation i.e. height, offsets and rainwater drainage (see Table 6.2). 
Municipal regulations were often ignored in lieu of increased floor space in terms of height and 
width of a building. A practicing civil engineer in Almora surmised the situation as stated below 
(Kakkar H 2017, personal communication, March 2).  
“Regulations exist only in books. Like 12 m. is the building regulation but everybody builds higher. 
Regulating authorities are not paying attention. There is a lot of politics involved. There is a lot of 
encroachment. To pass a plan 4 feet gap must be left from the edge of the road to get your plan passed. 
People don’t do this but in fact take 4 feet from the government land.” 
The three features to which compliance was measured had consequences for addressing risk 
in the built form. Height restriction of two floors are in place keeping in mind earthquake 
resistance. Following building offsets ensures that public utilities like drainage is not 
encroached upon and finally proper disposal of rainwater from site reduces risk of water related 
landslides. However, compliance to building regulations is limited to paper plans submitted for 
approval and does not translate into the built form. A practicing contractor in Almora surmised 
the situation as stated below (Joshi A 2017, personal communication, March 6).  
“Most paperwork is eyewash. This is wrong. If I have 2000 square feet of land nothing restricts me to 
leave some space. Waste water is released freely. You just have to show it on the map. Nobody 
executes as per plan. Nobody reviews it. Post construction checking does not happen.”  
Figure 6.2 is presented as an example of multiple municipal violations in a single house. The 
building is four storied on stilts and ignores height restrictions. Building on stilts is not advised 
for earthquake prone areas (NICEE, 2004). Furthermore it abuts with adjoining property hence 
having zero offsets to allow for passage of water, air and light. Finally, rainwater pipes open to 
adjoining property, creating risk of landslides.  
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Figure 6.2 Example of a structure violating multiple building regulations in Almora (Author)
 
Table 6.2 Compliance to municipal regulation in 100 surveyed households in Almora 
 Followed height 
regulations Followed building offsets 
Addressed rainwater 
drainage 
Yes 53% 23% 76% 
No 47% 77% 24% 
own compilation  
As the implementation mechanism is weak and fines are low, non-compliance to building 
codes does not come at a high penalty. Furthermore, during the household interviews, people 
often quoted incidents of elected members themselves ignoring regulations and building four 
storied houses. Such instances pointed towards low accountability on part of people in power.  
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Engagement with building professionals  
Households surveyed in Almora were found to engage transversally with the municipality, 
establishing the legality of their structure on paper but following a different set of regulations 
while building. However, it was revealed during household surveys that auto-construction was 
not a practice in Almora. Rather, household employed a variety of building professionals to 
achieve this (see Figure 5.9). A majority of these building professionals were not recognised by 
the municipality. Here a large degree of informality existed in the building professionals. This 
is elaborated in Section 6.4 below. Furthermore, the nature of engagement of households with 
informal building professionals was based on trust rather than legally binding contracts. This 
made accountability for addressing risk difficult to establish. The following section discusses 
the impact of household engagement with informal building professionals and its 
consequences for risk governance.  
6.4. Informality among building professionals  
Building professionals in Almora are a large and diverse group that can be categorised as 
formal and informal. A definition of formal building professionals and their recognition in the 
design and construction stage of the building is drawn from building bye-laws at local, state 
and national level (see Table 6.3). The national level building regulations define building 
professionals based on certification from an established authority and their number of years in 
practice (Ministry of Urban Development India, 2016). It further defines their involvement in the 
design and construction stage and established their accountability by issuing occupancy 
certificates based on completion certificates submitted by building professionals. At the local 
level in Almora, the municipality submits drawing made by licensed professionals. However, it 
does not have mechanism to recognise that the same continues at construction stage. This 
indicates towards a gap in ensuring the continued involvement of registered or licensed 
professionals on the building construction process in Almora. It further indicates towards a 
weak accountability mechanism for building professionals.  
The existence of a vast network of informal building professionals working in Almora emerged 
from two sources. First was through analysis of household surveys that pointed towards 
employing contractors and masons directly for construction (see Figure 5.8  and Figure 5.9 for 
details). This was confirmed in the interviews with formal building professionals from Almora 
(Kakkar H 2017, personal communication, March 2):   
“There is a lot of trust on masons not on engineers and architects. We have a team of four people. We 
advise people but it does not turn out to be fruitful.”  
 
Urban risk actors and their interrelationships                                                                                      120 
  
Table 6.3 Role of building professional defined in national, state and local level bye-laws 
In Almora, the term building professionals is used to refer to a wide array of professionals that 
are engaged by households to build their residences. These include building professionals 
defined in the building codes as well as a wide array of informal professionals. Based on a 
survey of 150 households in Almora, a list of professionals and their degree of engagement is 
prepared below.  
a) Civil engineer/architect: At the time of this research, there was one empanelled civil 
engineer who worked with a team of architects in Almora. He was also the chartered engineer 
for the municipality for structural design. His team primarily provided design and construction 
services. He was familiar with land suitability analysis, building codes and building safety and 
provided in-house services for assessing them. However, only two houses from the surveyed 
sample had engaged their services. The civil engineer often struggled as people used their 
services for getting a house designs but then relied on advice from their contractors or masons 
for actual construction (Kakkar H 2017, personal communication, March 2). He worked with 
legal contracts with his clients, was registered in the municipality and had worked in and around 
Almora for the past 29 years.  
Contractors: The term contractor is used in Almora to describe someone who offers turnkey 
solution from dealing in land to providing building construction services. There are no 
Level Institution Document 
Role of building professionals for: 
Design Construction 
Local Almora Municipality 
Almora Municipal 
Bye-laws 2015 
Plans to be sanctioned 
only if drawn by licensed 
architect/draftsman/engi
neer 
- 
State 
Uttarakhand 
Housing and 
Urban 
Development 
Authority 
Uttarakhand Building 
Bye-laws and 
Regulation-2011 
(Amended 2016) 
Plans to be sanctioned 
only if drawn by licensed 
architect/draftsman/engi
neer 
Completion 
certificate issued 
based on report 
from architect and 
structural engineer 
involved 
National 
Ministry of 
Urban 
Development, 
India 
Model Building Bye-
laws 2016 
Plans to be sanctioned 
only if drawn by licensed 
architect/draftsman/engi
neer 
Completion 
certificate issued 
based on report 
from architect and 
structural engineer 
involved 
own compilation 
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educational qualifications required to be a contractor in Almora. Often, masons with sufficient 
years of experience and resources to organise their own construction teams become 
contractors or learn it by working under established contractors (Joshi A 2017, personal 
communication, March 6).  
“Anyone can be a contractor. In government there are some restrictions but in private no registration is 
necessary. They can get work done at labor rates.” 
Almora municipality maintains a list of 24 contractors and recommends them for building 
construction (Joshi PC 2017, personal communication, 20 February). However, the criteria for 
getting registered in the municipality and the function of this list are not geared towards risk 
reduction. To register, professional training or license is not checked, rather submitting an 
amount of Rs.35, 000/- as bond money is a necessary and sufficient condition. Contractors 
registered at the municipality are eligible for being recruited for municipal civil works.  
At the time of fieldwork, it was difficult to establish the exact number of contractors working in 
Almora as most of them were not registered at the municipality. Contractors were selected for 
interviews post household survey, where households that had engaged their services provided 
their details. Contractors are mostly locals or people who had been in Almora for a long period 
of time. The contractors interviewed for this dissertation had a varied educational background 
from finishing senior secondary school to having attended polytechnic for civil works (see 
Annex 13). These contractors were often involved in buying and selling of land. This presents 
a conflict of interest in providing the right information to homeowners regarding land safety. 
Furthermore, they did not work with legal contracts for residential projects with homeowners. 
It was more through verbal agreements and trust (Joshi A 2017, personal communication, 
March 6). Three contractors were interviewed for this dissertation.  
Local masons: These are masons from the Himalayan region. They learn construction skills 
from a family member by working on building sites. Again, it was difficult to determine the exact 
number of local masons in Almora as they were not registered in the municipal records. 
Contractors as well as homeowners interviewed during fieldwork pointed out that local masons 
are sharply reducing in numbers in Almora (Joshi A 2017, personal communication, March 6). 
This is attributed to the high male literacy rate in the state, 88.33% in 2011 (Census of India, 
2011b). Literate men prefer employment in other sectors (male literacy rates are stated here 
as it is uncommon for women to work as masons in this region). Reasons for low employability 
of local masons by contractors and households were their higher fee and frequent absence 
from work (Joshi A 2017, personal communication, March 6):  
“One generation was mason. But the next generation was ashamed to get into this profession. Education 
has increased so they don’t want to work as mason. So for stonework we now have Nepali workers and 
for RCC Bihari workers and they are also cheap than local labor and hardworking.” 
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Local masons have an advantage of understanding the terrain and working with the local 
material i.e. stone. However as demand for stone construction has gone down (see Table 4.5), 
their work is limited to building retaining walls or they have transitioned to working with 
reinforced cement concrete (RCC), the most dominant form of construction in the region 
(Uttarakhand State Disaster Management Authority, 2018). One local mason was interviewed 
for this dissertation.  
Migrant masons: A large number of masons working in Almora are migrants from the state of 
Bihar, India. The term ‘Bihari’ referring to a person from Bihar was used frequently in household 
survey as well as key informant interviews to describe a migrant mason. Most of them have 
learnt construction on the site either in their home state or in Almora (Alam S 2017, personal 
communication, 15 March). They live in Almora during the construction season and go home 
at the time of harvest (ibid.). Their experience with mountainous terrain is limited. They are 
usually engaged for RCC work. However, they are not registered on the municipal records nor 
do they work with legal contracts. Furthermore, that are missing from risk as well as urban 
development literature as well as from regulations at national, state and local level 
(Government of Uttarakhand, 2015, 2016; Ministry of Urban Development India, 2015). 
Several households that had employed them and had later experienced problems in their 
house has no legal mechanism to trace them or hold them accountable. However, the grounds 
of their high employability was lower wages and reliability in terms of turning up on the site to 
finish work (see Table 6.4). Three migrant masons were interviewed for this dissertation.  
The Table 6.4 below summarises the types of building professionals, their qualifications, 
involvement in design and construction of houses and primary reason for engagement. This is 
drawn from a survey of 150 households in Almora and its surroundings. While the percentage 
of households that engage professionals for designing houses is high, their involvement in 
construction is low. With the municipality only accepting drawings made by a registered 
architect/engineer or draftsman, their engagement at the design stage does not come as a 
surprise (Hindustan, 2018b). It is interesting to note that even in this segment, self-designing 
of building and then getting them drafted as per regulations by a draftsman is the dominant 
practice (see Figure 5.8). Licensed draftsmen in this case are well versed in the technicalities 
of drafting, however not trained for addressing risks and advising on risk resistant features. 
Although accepting plans made by certified professionals is a move in the right direction, it 
does not ensure that safety measures trickle down to the construction stage. Migrant masons 
and contractors emerge as the dominant group when it comes to construction of buildings. 
They are the preferred by homeowners surveyed as they work long hours for low prices and 
the homeowners feel in control of quality as they can choose building material and take major 
design decisions. The drastic shift in building professionals from design to construction stage 
is currently in the blind spot of local building regulation (Government of Uttarakhand, 2015). 
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Furthermore as there are no regulation/penalties for employing informal building professionals 
and checks during and after construction are rare. Hence, this shift is a common practice 
among households in Almora.    
Table 6.4 Types of building professionals in Almora 
A large portion of the building professionals employed by households surveyed in Almora were 
outside the gambit prescribed by the municipality (Government of Uttarakhand, 2015). 
Furthermore, they exist outside the prescribed building professionals discussed in national and 
state level regulations (Ministry of Urban Development India, 2015; Government of 
Uttarakhand, 2016). Here the term formal may be used for architects and engineers who have 
attained a license to work in the field through a university/polytechnic educational system and 
are registered with the municipality and have a practicing license. Building professionals 
outside this description are considered as informal. Here formality or informality of the building 
professional is not seen as a measure of their capacity to address urban risk, rather it is their 
recognition or absence of recognition from the process laid out by government agencies 
 
Type of building 
professional 
 
Source of risk 
knowledge 
Involvement in 
Reason for 
employment in 
construction *** 
Design 
(%)* 
Construction 
(%) ** 
Civil 
engineer/architect University degree 31 1 • Expertise 
Contractor Site experience 7 29 
• Previous projects 
• Reliable 
• Did not have time for 
supervising 
• No other choice 
available 
Local mason Site experience 3 20 • Stonework 
Migrant mason  Site experience 7 44 
• Low prices 
• Quality control 
• Faster than local 
mason 
• No other choice 
available  
Notes:  
* Based on 150 surveyed households. 42% households self-designed their buildings and drafted it for 
submission with a draftsman and 10% houses did not have this information.  
** Based on 150 surveyed households. 6% households did not have this information.  
*** Based on homeowners that employed these particular building professionals  
own compilation 
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responsible for urban development (i.e. Almora municipality, UHUDA and Ministry of Urban 
Development). It is argued that the largest group employed by households is not recognised 
in regulations nor in the registration process of the government. The type of building 
professionals in Almora and their inter-relationship with municipality and households is 
graphically summarised below.  
Figure 6.3 Types of building professionals in Almora and their inter-relationship with other actors  (own 
compilation)
 
A growth in the number of informal building professionals is offered as an argument to 
recognise their dominant role in the urban development process of Almora. A comparison of 
the choice of building professional against the age of the house surveyed is presented below 
(see Figure 6.4). Of the sample of 150 households, 100 were built in the last 30 years, 48 were 
older than 30 years and 2 houses could not provide information on the age of the house. It can 
be noted that there is a significant increase in the market share of migrant masons and 
contractors as the primary choice of building professional and a substantial decrease in local 
masons in the houses built in the last 30 years. This change in building professionals also 
emerged as a recurrent theme in the interviews with local engineers and contractors (Kakkar 
H 2017, personal communication, March 2) (Joshi A 2017, personal communication, March 6). 
The share of formal actors like engineers and architects is limited. Furthermore, as informality 
in actors is defined by them not being registered at the municipality and not receiving formal 
construction knowledge, it becomes important to know how households establish 
accountability with building professionals in absence of formal structure. The next section 
elaborates this.  
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Figure 6.4 Share of building professionals in relation to age of the house among surveyed houses in 
Almora  (own compilation)
 
6.5. Accountability of building professionals  
The Sendai Framework for Disaster Risk Reduction calls for increase in accountability across 
actors including public and private stakeholders (UNISDR, 2015). While accountability of public 
actors like municipalities and disaster management authorities has been discussed in risk 
literature, the role and responsibilities of private actors has attracted limited attentions (Murray, 
2017). Accountability here is defined as “obligation of power-holders to account for or take 
responsibility for their actions”(Malena, Forster and Singh, 2004). It is closely linked with the 
concept of sharing responsibility of risk governance between actors in the risk network (Renn 
and Klinke, 2013). As the building sector is largely informal in Almora, it is difficult to establish 
accountability of the building professionals to urban risks post construction or in the event of a 
mishap. This is due to the absence of registration of building professionals in the municipality 
and the absence of legal contracts between the building professionals and homeowners. This 
section discusses the absence of a formal accountability framework in Almora and its 
consequences. It also discusses the informal accountability mechanism in place and its 
efficacy in addressing urban risk.  
Formal accountability:  
Formal or legal accountability is established through the existence of legally binding contracts 
between the homeowners and the building professional. The purpose of such contracts is two-
fold. First, to ensure that the building professional delivers a good quality house and have a 
liability period where homeowners can hold them legally accountable for any damages or 
losses. Second, it helps the building professional from being exploited through the regular 
payment of fees and pre-establish set of duties.  
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During the household surveys in Almora, it was found that of the 150 households surveyed, 
only one had a legally binding contact with their building designer and contractor. This was 
further confirmed in interviews with building professionals who worked with verbal agreements 
rather than legal contracts (see Annex 13). Furthermore, the building professionals that were 
active in residential construction were different from the ones registered at the municipality. A 
majority of the building professionals in Almora thus operated without establishing formal 
accountability either to homeowners or to the municipality. 
Legal accountability of the building professional to the municipality can be established through 
a registration and regulation process where building professionals meeting certain training or 
educational criteria can be allowed to practice in the town. Furthermore, national and state 
level building bye-laws stress on issue of occupancy certificates by the municipality only if the 
building professional involved in construction submits an undertaking that the building was built 
as per the established regulations (Government of Uttarakhand, 2016; Ministry of Urban 
Development India, 2016). However this accountability mechanism is missing from the building 
regulations of Almora (Government of Uttarakhand, 2015).  
Absence of legal accountability of building professionals in Almora has a consequence for 
disaster risk reduction. On the one hand, households do not have a legal basis to hold building 
professionals accountable for bad design decisions or not incorporating risk reduction 
measures. If bad design decisions had been executed (e.g. building straight from the cut rock 
face without leaving gaps), homeowners had to live with it. Losses due to faulty design 
(collapse of walls) could not be charged to the building professional. On the other hand, 
municipality cannot hold building professionals accountable for not following regulations that 
they agreed upon in their building applications.  
Absence of formal building contract also had consequences for building professionals. Not 
having a legal contract could lead to problems in timely payment for their services. 
Furthermore, they could be removed from the project midway and not be compensate for their 
lost time and efforts (Bhatt J 2017, personal communication, 21 March).  
In this scenario, the next question asked was whether other informal forms of accountability 
existed? Here I investigate the primary reasons homeowners give for engaging building 
professionals for construction (see Figure 6.5). The results show a vast deviation from rational 
choice model where professional qualifications account for only 4% of choices. A large 
segment of people (30%) employ building professionals that are known to them. This meant 
that people chose a building professional from their family or friends or through 
recommendations made to them. Their social accountability was thus valued higher than their 
legal or professional accountability. 
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The second large segment of people (22%) preferred building professionals as they could be 
in control of the construction in terms of design and the material used in construction. Here it 
can be seen that homeowners relied on their agency much more than the state regulation or 
professional knowledge. Other reasons for employing building professional varied from having 
no choice in Almora to low costs to being tied to the building professional as they were also 
instrumental in the land deal for the house.    
Figure 6.5 Primary reason given by household for employing a building professional  (own 
compilation) 
 
Informal or Social Accountability:  
A large number of building professionals are employed in Almora as they are socially known 
to the households. Social accountability is a tool with the households in the absence of legal 
accountability as the reputation of the building professional dictates that he delivers a safe built 
forms. However, social accountability can be questioned in Almora based two grounds. First, 
as a large segment of building professionals are informal, their source of knowledge may be 
different from scientific standards or established building regulation (this is explored further in 
Chapter 7). Low risk knowledge among professionals can hamper them from delivering a safe 
building even with the best of intentions. In this case, social accountability would not go a long 
way in ensuring safety of the residents.  
Second, social accountability failed as a tool when houses experienced problems built by 
professionals known to them. None of the 150 surveyed household had been able to hold the 
building professional financially accountable. They has, instead, applied for post disaster 
30%
22%16%
10%
4%
1%
17%
n=150
Known to us
Control over construction
process
No other choice
Low rates
Professional qualifications
Land deal
Do not know
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assistance from the state or used their own funds. Thus, social accountability may be the 
reason for hiring building professionals, absence of a legal accountability framework hampers 
the process of recovering financial losses experienced based on bad design decisions. 
Furthermore, lack of documentation makes it difficult to establish if the design decision was 
made by the building professional or the homeowner.  
Furthermore, the question on choice of building professional also indicates a strong inclination 
towards self-accountability. 22% of the households chose building professionals as they could 
exercise control over design decisions as well as control the materials used for the building. 
This indicates a large reliance of one’s own ability versus the professional competence of the 
building professional. However, it does not come as a surprise in the context of Almora where 
the building professional industry is largely informal.  
This section thus discussed two forms of accountability and its consequence for disaster risk 
reduction. Legal or formal accountability is based on hiring registered building professionals 
with legal contract for house construction. However, this was not an established practice in 
Almora, with only one out of 150 surveyed house having worked with a registered building 
professional and a legal contract. In its place, people relied on social accountability by hiring 
building professional that they know socially or they relied on their own agency in supervising 
the construction process. However, the knowledge sources of informal building professionals 
(see Chapter 7) were different from established methods of disaster risk reduction. In this 
scenario, a degree of informality among build professionals and the absence of a legal 
accountability framework works as a disadvantage for homeowners who, in the advent of 
disaster due to bad design decisions cannot hold the building professional accountable.  
6.6. Challenges among peripheral actors: University and NGO 
Chapter 5 introduced 2 set of actors that were positively addressing urban risks in Almora. 
These were: 
a)  Centre of Excellence for Natural Resources Data Management System 
(COENRDMS), Almora for initiating GIS mapping for the municipality  
b) Uttarakhand Environmental Education Centre (UECC) for communication of risk 
resulting from unplanned urban development. 
However, literature suggests that actors like universities and NGOs often have limited domain 
of influence in the governance of urban risks (Murray, 2017). Interviews at both these 
organisations echoed this challenge. They revealed a gamut of challenges that prevented them 
from actively contributing to risk reduction. These were:  
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a) No dedicated mandate: Municipal GIS mapping was not the primary activity of 
COENRDMS. It worked with a variety of institutions to increase their capacity for using 
GIS as an administrative tool. With the municipality they faced the challenge of not 
having dedicated staff to transfer the technology to and increase in-house capacity.  
Similarly for UECC, organizing events on the risk of unplanned urban development was 
not embedded in a dedicated project.  
b) Lack of reciprocity by the municipality:  Both the actions (namely GIS mapping and 
risk communication) had been initiated by the respective organization and not the 
municipality. Furthermore, the municipality had not self-initiated activities or actively 
sought collaboration with these organizations.  
c) Limited degree of influence: Municipality, despite its limited capacity, remains the 
central organisation which has the legal mandate to address risk. The university and 
the NGO engage with it to address its limited capacity. However, in case of limited 
response from the municipality, they have only a limited domain of influence on 
addressing risk. 
The case of Almora indicates that peripheral actors like universities and NGOs face challenges 
in engaging to address urban risks. These challenges are linked to the limited technical and 
financial capacity of the key actor i.e. the municipality.  
6.7. Conclusion 
This chapter addressed the capacity of different actors in the risk governance network and the 
nature of their inter-relationships. Urban risk governance pertains to the many ways in which 
multiple actors, individuals as well as public and private institutions, deal with risk (Renn and 
Klinke, 2013). It can be seen that not all actors deal with risk positively (through actions that 
would reduce risk). The risk actors in Almora can be broadly divided into those who act 
positively and address risk and those that act negatively and create risk. In Figure 6.6 the x-
axis indicates whether actors address risk (+) or create risk (-). The y-axis indicates proactive 
action (+) on part of actors or inaction (-) towards addressing risk.  
The university and NGO make positive contributions by engaging with the municipality to 
increase its capacity to address risk. However, these actions are countered by inaction of the 
municipality in acting proactively to sustain these attempts. Households and building 
professionals create risk through circumventing building regulations and not applying risk 
reduction measures. Here the inaction of the municipality in not having land use regulations 
and relevant building regulations can again be noted. The Figure 6.6 expands upon the multiple 
ways in actors can ‘deal with risk’.  
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Furthermore, not all actors had the same degree of influence on each other. The building 
professionals had a strong degree on influence on the households in driving their 
developmental choices. The municipality only had a role on paper towards informing 
household choice for risk reduction. Informal building professionals were practically invisible 
to the municipality. Furthermore, NGO and university had limited influence on shaping the 
actions of the municipality.  
These exists a non-uniformity in the nature of actions taken by actors as well as their inter-
relationships. The gaps in the nature of government that pushes one towards the idea of 
governance further get reflected in the nature of governance as well. The argument here is 
that while governance of urban risks are observed by a myriad set of actors in Almora, it if far 
from a functioning model for addressing risks positively.  
Figure 6.6 Actors addressing risk vs actors creating risk in Almora(own compilation) 
 
 
   
7.  Knowledge as a precondition for risk governance  
 
 
 
 
 
 
 
 
 
 
 
 
“To promote the incorporation of disaster risk knowledge, including disaster prevention, 
mitigation, preparedness, response, recovery and rehabilitation, in formal and non-formal 
education, as well as in civic education at all levels, as well as in professional education and 
training” 
Sendai Framework for Disaster Risk Reduction 2015 - 2030 
 
 
 
This chapter discusses the role of risk knowledge among different actors and its importance 
for risk governance. Risk knowledge is primarily divided into top down scientific knowledge and 
bottom up local knowledge. The municipality is identified as the pivotal actor which lies at the 
intersection of these two groups of knowledge. The results point towards gaps in both top down 
scientific knowledge as well as local knowledge. Furthermore, gaps are identified in the 
communication and access to knowledge of all actors involved in risk governance. The chapter 
identifies consolidating risk knowledge as a key objective of the local level governance 
process.  
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7.1. The role of knowledge in risk governance  
Absence of risk knowledge is identified as a key root cause driving disaster risk reduction in 
multiple root cause analysis frameworks (see Table 2.3). However, risk knowledge takes 
different conceptualizations in the three risk root cause analysis frameworks analysed in 
Chapter 2 of this dissertation. In FORIN it is discussed under understanding and awareness. In 
DRCA it is described as awareness and perception and in RRCA it is discussed under 
perception. The multiplicity in conceptualisation of risk knowledge brings out the fact that risk 
knowledge can be acquired, perceived and used in different ways by different actors 
depending upon their developmental priorities (Nathan, 2008).  
For the purpose of this dissertation, risk knowledge is defined to include information and/or 
skills to address disaster risk acquired through education and experience (Gaillard and Mercer, 
2012). Typically, risk knowledge has two classifications. Top down scientific risk knowledge 
and bottom up local risk knowledge (Mercer, 2011). While top down scientific knowledge may 
be disconnected from the local realities, bottom up local knowledge may be over romanticised 
and may even exacerbate vulnerabilities (ibid.). Understanding risk knowledge possessed by 
different actors is critical before their role and contribution towards risk governance can be 
operationalised. It is reflected, to some extent, in the technical capacity possessed by different 
actors in addressing disaster risk. While the urban risk governance framework attempts to 
bring together plural risk knowledge in risk assessment and estimation (Renn and Klinke, 
2013), it is equally important to know the risk knowledge possessed by risk actors before they 
enter negotiations on governance. Literature suggests that bringing in diverse set of actors 
together for risk governance presents a problem of multiple conceptualisations of risk as well 
as diverse priorities for addressing it (Gaillard and Mercer, 2012; Murray, 2017). An attempt to 
understand these multiple conceptualizations of risk knowledge is an important entry point for 
improving governance capacity of different actors. 
Literature on Community Based Disaster Risk Reduction (CBDRR) is rich with examples of 
local level knowledge applied to successfully address disaster risk reduction (Mercer, 2011; 
Sudmeier-Rieux, 2011). Studies on the built form in the Himalayas have pointed to the 
existence of indigenous knowledge to resist natural hazards (Rautela, 2015). These include 
landslide safety through situating habitation on high ground and avoiding sliding areas, 
earthquake safety through thick walls and small windows and managing drainage and ground 
water recharge (ibid.). Rautela (2015) however, draws from largely rural settlements built 
several centuries ago that have not gone through the wave of urban transformation and do not 
have the same stress for land and resources as urban areas in present day Himalayan cities. 
Contemporary studies of the Himalayan environment indicate a shift towards modern 
construction measures that have not carried forward traditional good practices rather have 
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transitioned to adapting reinforced cement concrete and brick construction as it is practiced in 
the plain areas (Kumar and Pushplata, 2013; Anhorn, Nusser and Lennartz, 2015). This 
phenomenon is well captured under the concept of ‘erosion of seismic culture’ (Halvorson and 
Hamilton, 2007) and is attributed to : 
a) “Diminishing levels of local hazard knowledge 
b) Demographic shifts 
c) Gendered livelihood transformations  
d) Lack of public access to information”  
This transition in knowledge is necessary to keep in mind when discussing contemporary 
knowledge among risk actors in this dissertation.  
For the analysis of risk knowledge among actors, this dissertation studied the standards and 
guidelines established at national level documents in India as a starting point (see Table 3.3). 
These documents were supplemented with general guidelines for urban development in the 
mountain areas to establish baseline of good practices to address risk in the built environment, 
particularly in mountainous terrain (Olshansky, 1996; Kumar and Pushplata, 2013; World 
Bank, 2015). This was done as documents addressing risk in land use and building regulations 
are clearly established at national level however equivalent documents were missing at state 
and local level (see Table 3.3). These documents define the top down scientific knowledge in 
this dissertation.  
In the second stage, the research recorded local level risk knowledge among actors involved 
in risk governance in Almora. This included the municipality, building professionals, 
households, university and local NGO. Local risk knowledge was then compared and 
contrasted against the knowledge established under different national standards. As risk 
knowledge is specialised knowledge, households interviewed were not expected to possess 
it, rather their access to this knowledge and the awareness of its existence was measured.  
The objective of assessing risk knowledge among actors in to bring forth the plurality between 
scientific knowledge, established in acts, laws and codes, and local knowledge practiced on 
ground. There is a need to address this plurality before multiple actors can be brought together 
for achieving risk governance. The Figure 7.1 below tries to capture the intersectionality of these 
two broad groups of knowledge. The cells in green represent the actors in the government 
framework and the movement of knowledge from national level authority to the local municipal 
level. The arrows are unidirectional as a large portion of the risk knowledge was found to be 
concentrated in national level documents and it was found to subsequently reduce at state and 
local level documents (see Table 3.3).  
Blue cells represent the actors at the local level. These include municipality, households, 
building professionals, NGO and university. The objective of this chapter is to assess the risk 
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knowledge that these local actors have. The municipality lies at the intersectionality of the top 
down knowledge from the government framework and the bottom up local knowledge in the 
governance framework. This highlights the critical role that the municipality plays in having 
access to both the top down knowledge as well as local knowledge. The next section explores 
the risk knowledge that the municipality possesses by virtue of this position. The subsequent 
sections explore if gaps in the government knowledge framework can be complemented by 
local level knowledge and vice versa.  
Figure 7.1 Intersectionality of top down and bottom up knowledge  (own compilation) 
 
7.2. Risk knowledge of Almora municipality  
The municipality is the lynchpin around which the concept of urban risk governance revolves. 
Thus, as a starting point of this research the risk knowledge in Almora municipality was 
assessed through its land use map and building regulations compared against national level 
and state level guidelines. This section discusses the findings of this comparison.  
Land use regulations:  
Guidelines for preparing a land use map in mountainous urban centre exists and are published 
in national level guidelines (Ministry of Urban Development India, 2015). These include an 
investigation of: 
a) “Type of soil rock: weathered or intact, dip of bedding planes, drainage conditions, 
shear planes, material between the joints, tension cracks, type of plantation, verticality 
of trunks of the trees etc. Cliff sides and spur faces need to be protected with 
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appropriate technology including where netting with tables and/or blowing of RCC 
along the walls. 
b) Nature of soil strata thickness of overburden, details of soil matrix etc. 
c) Estimation of shear‐parameters of the in situ soil mass, which will govern the failure. 
d) Drainage pattern of the area and permeability tests in the area to see the drainage 
conditions. 
e) Specific slip zones in the area, if any.” 
Although guidelines exist at national level, they were found to be missing at state and local 
level (see Table 3.3). The State of Uttarakhand had 115 urban centres but only 18 land use 
maps (for details, see Table1.2). Of these 18 maps, only 6 were updated and 3 were drawn for 
mountain urban centres. Furthermore an analysis of aspects addressed in the land use maps 
of the 3 mountain urban centres, namely Badrinathpuri, Bageshwar and Gochar, provides 
classifications of residential, commercial, institutional and green spaces (see Annex 4). It also 
subdivides residential areas in three density types of low, medium and high. However, these 
land use maps miss at providing critical transparent information on micro level hazard zonation 
which are critical in driving development choices of home owners (World Bank, 2015) nor do 
they address the criteria defined in the national level guidelines. Furthermore, there are no 
state level guidelines for land use planning that build on national level guidelines to assist local 
municipalities in preparing their own land use maps.  
At the time of this research, the Almora municipality did not have an official land use map. It 
worked with an ad-hoc map (see Figure 5.3) roughly indicating town boundaries. This map fails 
to address any aspect of risk described in the national level guidelines. However, it is used in 
practice by the municipality while issuing building permissions. In the absence of land use map 
indicating risk areas, land is sold and bought without the land owners receiving the associated 
risk knowledge from the government agency involved, i.e. the municipality.  
Building regulations  
National level model building codes exist in India to address risk in the built form (Bureau of 
Indian Standards, 2016). Furthermore, state level guidelines elaborate on these building 
codes, keeping in mind the geographical specificities of the Himalayas (Government of 
Uttarakhand, 2016). However, when compared against national and state level guidelines, 
building regulations in practice in Almora miss to address aspects of disaster risk (see Table 
5.1). Local level building regulations are expected to draw from national and state level 
guidelines and further elaborate on local conditions (Government of Uttarakhand, 2016; 
Ministry of Urban Development India, 2016). However in the case of Almora, the risk 
knowledge in building bye laws is reduced and the resulting regulations do not result in a built 
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form that addresses disaster risk. This has been illustrated through building plans made 
following these regulations in Section 5.2.  
The risk knowledge of Almora municipality, assessed through its ad-hoc land use plan and 
building regulations, is low. Absence of land use plan indicates towards a vacuum of 
information provided to future home owners about land safety. Weak building regulations result 
in a built form that does not address risk. Two reasons for this low availability of risk knowledge 
are identified as:  
a) Low priority of small mountain urban centre like Almora at state level which has so far 
only concentrated planning efforts in larger urban centres.   
b) Absence of in-house technical and financial capacity to produce knowledge within 
Almora municipality to address the knowledge vacuum.  
Furthermore, presence of non-effective building bye laws exhibit transversal engagement of 
the municipality and the state towards addressing the issue. Here building bye laws exist on 
paper and the households follow the formal process of seeking approval. However, in their 
content, the building regulations fail the vary purpose for which they are drafted i.e. to address 
disaster risk. The Table 7.1 below summarises the state of risk knowledge with the Almora 
municipality in relation to state and national level agencies.  
Table 7.1 State of risk knowledge at the Almora municipality in relation to state and national level 
agencies 
 Land use regulation Building regulations 
National Guidelines exist and address risk Guidelines exist and address risk 
State  No guidelines exist Guidelines exist and address risk 
Municipal  No land use map Regulations exist but do not address risk 
own compilation 
Though a gap in knowledge exists both for land use and building regulation, the table shows 
that problem is different in nature. In case of land use regulations, gaps in the state level trickle 
down to local level. In case of building regulations, despite relevant guidelines at national and 
state level, local level guidelines fail to address risk. This difference is important to address 
knowledge gap. With regards to land use regulations, knowledge has to be created to define 
safe and unsafe locations for development. With regards to building regulations, lessons need 
to be drawn from state level guidelines and complimented with local conditions to rethink and 
redefine building regulations.     
With critical risk knowledge absent from the pivotal governance actor i.e. the municipality, the 
research looked at other actors involved in addressing risk. The objective here was to 
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understand if other risk actors had knowledge and understanding of risks despite the weak 
knowledge at the municipal level or whether they mirrored the municipality’s lack of risk 
knowledge. Furthermore, if actors did have risk knowledge, could the governance framework 
work towards bolstering the gaps in municipal risk knowledge? Drawing from past experiences, 
the Almora municipal chairperson underlined the importance of local level engagement to 
achieve this (Joshi PC 2017, personal communication, 20 February):  
“Local participation and perspective is important. Experts are here only for a short time. Local 
engagement will be more sustained.” 
7.3. Risk knowledge among building professionals  
Building professionals in Almora are a vital link between municipality and homeowners in the 
interpretation and application of safety measures in the built environment (see Figure 5.2). It is 
thus important to know what risk knowledge do building professionals possess and what is the 
source of this knowledge? Risk literature classifies between expert and lay knowledge 
(Wyanne, 1996) or scientific and local knowledge (Gaillard and Mercer, 2012). This 
classification works well when comparing knowledge between different set of actors. However, 
between building professionals, who are all considered to have building expertise, a 
classification of formally and informally acquired knowledge is explored. This builds on the 
classification established in Section 6.4 between formal and informal building professionals. 
Formal risk knowledge is describes as scientific knowledge concurrent with established land 
use and building regulations. Informal knowledge is acquired through practice and may stand 
in contravention to formal knowledge. The schism between scientific knowledge and practiced 
knowledge is brought forth through an example on the use of reinforced cement concrete in 
Almora by a civil engineer (Kakkar H 2017, personal communication, March 2):  
“Few structures are engineered and around 99% contractors are masons. They take decisions based 
on convenience not structural design. E.g. a contractor asked the beam size to be reduced as he did 
not have shuttering material. Size is not related to structural design. Sometimes owner also side with 
the contractor.” 
To understand the nature and source of risk knowledge among building professionals in 
Almora, a set of building professionals, active in Almora, were interviewed. It was difficult to 
establish the exact number of building professionals in Almora from the municipality as they 
only had a record of registered contractors. These contractors were involved in government 
projects and not residential construction. Residential construction was largely dominated by 
informal building professionals. Based on 150 household surveys, 25 building professionals 
were identified out of which eight participated in the interview. Risk knowledge was assessed 
vis-à-vis qualification, awareness of site and building safety measures, local, state and national 
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level building codes and guidelines (for interview question see Annex 8b and for responses 
collected see Annex 13). An analysis of risk knowledge is provided below in Table 7.2. First the 
source of risk knowledge among building professionals was established. The civil engineer 
and architect had university degrees and certification while the other building professionals 
has acquired construction knowledge on construction sites. Formal building professionals 
exhibited awareness of land safety measures and state, national and local level guidelines. 
Informal building professionals showed variability of awareness. Collaborations with specialists 
to substitute risk knowledge for residential projects was not practices by building professionals 
across the spectrum.  
Table 7.2 Assessment of risk knowledge among building professionals in Almora 
It can be seen that engineers and architects have higher awareness of formal risk knowledge 
and this progressively decreases with contractors and masons. These findings are not 
surprising as building construction is mandated to take place in a team where 
architects/engineers establish the basic guidelines which are then executed by contractors or 
masons (Ministry of Urban Development India, 2016). Local, state and national level 
regulations mandate the engagement of licenced engineers or architects for building 
construction as they would have acquired risk knowledge and would have a familiarity with 
building guidelines and codes (ibid.). However, as a majority of homeowners in Almora directly 
work with contractors and masons (see Table 6.4), low awareness of risk reduction measures 
among this group of building professionals is a cause of concern. This means that a large 
Type of 
building 
professional 
(number 
interviewed)  
Building 
construction 
knowledge 
Awareness of Collaborati
on with 
specialists 
(e.g. 
Geologist/ 
structural 
engineers) 
Land suitability 
measures Local byelaws 
State/national 
level safety 
guidelines 
Civil engineer 
(1) 
University 
degree Yes Yes Yes No* 
Contractors (3) Site experience 
No 
(1/3) 
Yes 
(2/3) 
No 
(0/3) 
No* 
(0/3) 
Local masons 
(1) 
Site 
experience No Yes No No 
Migrant 
masons (3)  
Site 
experience 
No 
(0/3) 
No 
(0/3) 
No 
(0/3) 
No 
(0/3) 
*Not for residential projects. Done for larger projects (>500 sq.m), if required.  
own compilation  
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segment of building professionals are not aware of the risk standards set forth at local, state 
or national level. This gap in knowledge would further translate in them not being able to pass 
on this expertise to their perspective clients.  
Gaps in risk knowledge of one segment of building professionals can be substituted by 
collaborating with specialists in the area. However, as indicated in Table 7.2, this practice is 
neither mandatory nor practices for residential construction in Almora. Engaging with 
geologists to establish site safety or with structural engineers to establish building safety is not 
a prevalent practice in Almora. Building professionals, across scale, did not find this necessary 
for residential construction. Although, some building professionals would undertake such 
collaborations for larger (>500sq.m) institutional or commercial projects, for residential projects 
they relied on their own knowledge and expertise. Here, an opportunity of filling the expert 
knowledge gap is missed.  
Further, one house constructed by each of the building professionals interviewed was taken 
up for study and checked for having established site suitability, following height and off-set 
regulations, including site safety features and ensuring connection to the municipal drain. The 
results are presented in below in Table 7.3. A detail of these observations is compiled in Annex 
13 Part B.  
Table 7.3 Risk reduction measures adopted by building professionals in Almora 
There is a large variability in the results on the extent to which building professionals apply or 
do not apply risk knowledge while constructing houses in Almora. Though engineers and 
certain contractors were aware of local regulations as well as national and state level 
regulations, when it came to practice, it was found that they overlooked essential steps like 
establishing site suitability as it was not mandated in the local regulations. Hence, it cannot be 
said that possessing risk knowledge can translate into action by building professionals. 
Type of building 
professional 
(number 
interviewed) 
Conducted 
site 
suitability 
test 
Maintained 
height 
regulation 
Maintained 
building 
offsets 
Established 
connection to 
municipal 
drain 
Had legal 
contract with 
homeowner 
Civil engineer(1) No Yes Yes Yes Yes 
Contractors (3) 
No 
(0/3) 
No 
(1/3) 
No 
(0/3) 
Yes 
(1/3) 
No 
(0/3) 
Local masons (1) No Yes No No No 
Migrant masons 
(3)  
No 
(0/3) 
No 
(1/3) 
No 
(0/3) 
No 
(0/3) 
No 
(0/3) 
own compilation 
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Furthermore, in areas where regulations do exist, like height regulations and earthquake safety 
norms, their application was diluted owing to weak implementation mechanism. 
The glaring absence of legal contracts between homeowners and building professionals adds 
to the complexity of the situation (see Table 7.3.). Building professionals worked on verbal 
contracts and periodic payment schedules. It creates an environment where the building 
professionals cannot be held accountable for the development choices that they make. Lack 
of accountability on part of building professionals is identified as a barrier for them to gain risk 
knowledge and then be accountable to put it into practice. Furthermore, absence of legal 
contracts also proved to be troublesome for one local mason who reported non-payment on 
part of the client after construction (Bhatt J 2017, personal communication, 21 March).   
As a large number of building professionals acquired risk knowledge informally, the next 
question was to check if there any measures or practices, outside the codes and guidelines 
that they practiced to address risk? Risk literature points towards the existence of local 
knowledge and practices among communities to address disaster risk (Sudmeier-Rieux, 
2011). These include traditional building practices or skills learnt outside the formal education 
process, rather acquired through practice. Understanding and incorporating these good 
practices is encouraged for building codes in particular (World Bank, 2015) and in disaster risk 
reduction framework in general (Gaillard and Mercer, 2012) to make risk knowledge relevant 
to the context in which it is practiced. However, risk literature also points towards a critical 
assessment of these practices as in some cases they may exacerbate the existing risks (ibid.).  
Contemporary building practices in Almora do not display a continuation of traditional building 
material or practices. Rather a clear transition to RCC and brick construction is observed (see 
Table 4.5). The local masons and local building techniques are shrinking and have been 
replaced by standard RCC construction. Contrary to good local practices, there were several 
examples of mal-practices in terms of large scale site modifications and drainage obstructions 
(Sah and Pande, 1987; Pushpa and Joshi, 2016). The narrative thus shifts from traditional 
good practices to contemporary local practices that exacerbate risk. The prevalent building 
practices take away from the positive romanticising attributed to local knowledge and shift the 
narrative towards questioning its capacity to address the risks endemic to the region. The 
current situation is well surmised by a practicing contractor in Almora (Joshi A 2017, personal 
communication, March 6):   
“In the beginning, there were stone houses with mud mortar. However, now if people get buildings 
properly structurally designed it will work. However only a minority get things done professionally. Rest 
are on the mercy of God.”   
It can thus be summarised that a large segment of building professionals in Almora are informal 
with limited knowledge of established urban risk measures. Furthermore, with a breakdown of 
Contextualizing urban risks governance in Uttarakhand Himalayas                                                        141 
 
traditional built practices and systems to knowledge transfer, contemporary knowledge 
acquired on worksites does not address risk. While recommendations put forth by Sendai 
Framework talk of improving building regulations to include disaster risk reduction (UNISDR, 
2015), it is important to note that in a town like Almora a large segment of building professionals 
do not draw risk knowledge from building codes nor do they collaborate with professionals that 
possess this knowledge. While efforts to improve building regulations are in the right direction, 
they have to be supplemented by training and educating all groups of building professionals. 
At the time of this research, the municipality did not have a scheme for registration of the 
informal building professionals nor did they have projects in their pipeline for training them in 
this direction (Joshi PC 2017, personal communication, 20 February). Similar plans and 
schemes were also absent at the state level planning institution (Anonymous 2017, personal 
communication, 22 February): 
“We are focused on our employees. We educate and sensitise ward members and municipal 
chairpersons. Honestly, we have not thought of contractors. Mason training on earthquake exists. We 
can make some training modules for masons and contractors Environment impact assessment has to 
be introduces.” 
Here, cues can be drawn from the Uttarakhand State Disaster Management Authority that has 
made a headway in training and certifying masons for earthquake resistant design. It 
recognises that there has been a shift in building techniques from stone to concrete and brick 
and training masons on working with these materials adds to capacity building for disaster risk 
reduction. They have trained around 1400 masons and constructed 52 demo units 
(Uttarakhand State Disaster Management Authority, 2018). Similar projects can be attempted 
at the local level in coordination with the District Disaster Management Authority, Almora to 
bridge the risk knowledge gaps. Recommendations in this direction are made in Chapter 8.  
However, training professionals to address risk cannot exist in isolation. Residents, who 
employ building professionals, need to be made aware of the availability of trained 
professionals and the importance of employing them. Furthermore, the recognition of these 
trained professionals in the local level bye-laws as well as in state level and national level 
guidelines and policies is necessary. This two-pronged approach can help raise awareness on 
the issue as well as provide a market for trained professionals. Though the government has 
made a headway in this direction by accepting maps made by certified professionals, it solves 
only half of the problem (Hindustan, 2018b). A similar move has to be made to ensure that 
trained professionals are involved in all stages of execution of the building plans.  
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7.4. Risk knowledge among households  
Households are identified as key actors in the governance of risks at local level (Renn and 
Klinke, 2013; Murray, 2017). Literature typically concentrates on household engagement 
through community level participation in addressing risk (Murray, 2017). However, households 
also participate in addressing or producing risks through a myriad of every day developmental 
decisions (Bull-Kamanga et al., 2003; Nathan, 2008). Within the context of Almora, community 
level organizations working towards addressing risk could not be identified during the fieldwork. 
However the role of households in the urban development process was clear and important to 
be included in risk governance discussions.  
Households cannot be expected to be developmental or risk experts with regards to land use 
and building regulations. However, their knowledge, awareness and perception of risk plays a 
critical role in defining their developmental choices (Nathan, 2008). In the context of Almora, 
risk knowledge among households was analysed based on their awareness and access to the 
risk knowledge captured in land use and building regulation. This analysis presents a ground 
problem as it was established in Section 7.2 and Section 7.3 that the risk knowledge present in 
the municipality and with building professionals in this regard is either absent or does not match 
with the risk knowledge established in national level documents. With these two channels of 
knowledge severely constrained, the aim of the analysis was to establish what risk knowledge 
did households possess in terms of land and building safety and what was the source of this 
knowledge.  
Knowledge of land safety: It was established in Chapter 5 that households in Almora execute 
land transactions based on a dated cadastre map at the Revenue Office in Almora (see Figure 
5.7). This provides them information on the size and location of their land but does not establish 
if this land is safe for residential construction. Furthermore, the ad-hoc land use map at the 
municipality does not address aspects of risk either (see Figure 5.3). Hence, from within the 
government framework, a household does not receive information on land safety.  
This gap in knowledge has a potential to be filled as households hire building professionals for 
the construction of their houses. However, a large segment of these building professionals are 
informal and an analysis of their risk knowledge in Section 7.3 revealed that it was not in 
resonance with the risk knowledge established in national level guidelines. Under this scenario, 
households were asked what information they had at the time of buying their land (see Annex 
9, question 14). This was an open ended question and the response was coded and the broad 
categories of answers are presented in below.  
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Figure 7.2 Household level responses to availability and nature of information on land safety  (own 
compilation) 
 
A large segment (45%) of households said that they established land safety before buying 
land. 29% established after buying land and 25% households said that did not have any 
information in this regard. Within the first segment of answers, a majority found a land with 
visible rock safe and stable for construction. Other methods ranged from relying on building 
professional to consulting neighbours or priests. Those who established land safety after 
buying their land said they did it on the basis of digging till they found base rock or constructed 
a solid concrete base to build on. Finding a site with either visible rock or rock surface after 
digging thus emerges as a sufficient condition to establish land safety by the households. 
However, when seen in comparison to steps established in the national level guidelines for 
establishing site safety i.e. checking for rock type, establishing nature of rock strata, estimation 
of shear parameters, establishing drainage patterns and checking for slip zones, merely 
checking for rock surface is not enough. Interview with the local geologist further confirmed 
that Almora has varied rock formations and merely building on rock surface can be misleading 
(Upadhyaya RC 2017, personal communication, 12 March).   
The influence of building professionals in the household knowledge of land safety is also visible 
in Figure 7.2. Among households that established land safety before buying land, 6% source 
this knowledge to their building professionals. 29% of households that established land safety 
after acquiring land, do so through their respective building professional (either through digging 
or by laying a concrete base). As was established in Section 7.3, building professionals do not 
conduct standardised site suitability tests for establishing building safety. Rather they rely on 
finding base rock as a sufficient condition to build.  
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The risk knowledge about land safety among households is used as an example to illustrate: 
a) Absence of risk knowledge provided by the municipality is mirrored at a household 
level. 
b) Households rely on building professionals for risk knowledge.  
c) The risk knowledge among households is different from established scientific 
standards.   
Knowledge of building safety: It was established in Chapter 5 that the building bye laws at 
Almora municipality, when compared against national and state level guidelines, do not 
sufficiently address risk (see Table 5.1). Furthermore, a large portion of building professionals 
interviewed for this dissertation did not have knowledge of building safety measures (see 
Section 7.3). Under these circumstances, what was the household level understanding of 
building safety and what was the source of this knowledge? Households were asked what 
safety measures they had adopted for their building and what challenges did they face in this 
direction (see Annex 9, question 19). This was an open-ended question and a summary of the 
coded responses is presented below.  
Figure 7.3 Household level responses to availability and nature of information on building safety (own 
compilation) 
  
51% of the households reported to have taken measures towards addressing building safety. 
44% percent said they had not taken any measures or did not have information on what to do. 
5% did not know if such measures were taken. Among those who said that safety measures 
had been taken, a large segment of households (35%) said they had adopted a column-beam 
based reinforced concrete structure. A smaller number of households pointed towards 
retaining walls and drainage channels. Two takeaways emerge from this answer: 
a) A large number of households (44%) acknowledged not taking any risk measures  
b) RCC structures were widely (35%) associated with addressing risk   
The large reliance on concrete structure for risk reduction needs further reflection. Multiple 
building manuals and building codes prescribe the use of concrete frames in risk prone areas, 
Contextualizing urban risks governance in Uttarakhand Himalayas                                                        145 
 
particularly against earthquakes (Government of Uttarakhand, 2016; Ministry of Urban 
Development India, 2016). However, two points need to be taken into consideration. First, 
concrete is an engineered material that achieves its desired strength by following a large set 
calculation before construction and a prescribed set of procedures during and after casting 
(NICEE, 2004). However, it was established in Chapter 5 that a large section of building 
professionals working in Almora are informal, having learnt construction through practice rather 
than formal training. Furthermore, it was illustrated in Section 7.3 that a large section of building 
professionals in Almora were not aware of the building standards and guidelines. A mismatch 
thus emerges between relying on a building material that is highly engineered and its execution 
through a workforce that is not trained to work with it (NICEE, 2004). Literature emergent from 
the Himalayas points towards the low performance of these newly made concrete structures 
against earthquakes (Rautela, 2010; Anhorn, Nusser and Lennartz, 2015).  
Second, a concrete structure in isolation does not address risk. Model building codes both at 
national and state level present a gamut of factors that ensure building safety (Government of 
Uttarakhand, 2016; Ministry of Urban Development India, 2016). These can broadly be divided 
into five segments:  
a) Siting: choice of appropriate building site and situating the building on it. 
b) Height restrictions: Structures higher than 2 floors to be constructed only with 
consultation from engineers and higher than 4 floors not permitted owing to earthquake 
safety.  
c) Retaining walls: above and below the house to provide stability.  
d) Drainage: to prevent water logging and induction of micro landslides.  
e) Earthquake safety: Established through adopting earthquake codes for construction.  
Besides formal building regulations, multiple manuals providing information on building safety 
in the Himalayas, through simple language and graphics have been designed for homeowners 
and for masons (for example see SDC, 2015). However, as was emergent in the household 
level survey, a large percentage of households considered using an RCC frame as a sufficient 
condition to address risk without much attention to the holistic set of factors that are prescribed 
for risk reduction.  
An example of a house constructed using concrete and bricks is presented below (see Figure 
7.4). The picture is used to illustrate the two conditions that multiple households referred to 
when they listed out the measured taken to address risk reduction i.e. existence of a rock base 
and a concrete frame structure. While the house below meets these two conditions, it can be 
seen that it is built on a steep slope with direct contact to the rock face. It is a four storied 
structure with stilts resting on sloping ground which is unstable both in case of a landslide and 
an earthquake. Furthermore, no clear provisions for rainwater drainage have been made to 
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protect the area around the house. The picture is taken as an illustration to highlight that risk 
knowledge among households practiced on ground is far removed from the risk knowledge 
established in building manuals.    
Figure 7.4 House constructed using concrete frame and brick infill walls in Almora (Author)
 
It can be concluded that household level understanding of risk reduction measures contrasts 
with the established standards and norms. Knowledge of risks established scientifically has 
not trickled down to household level nor are the municipal sources of information, namely the 
land use plan or the building regulations conducive in providing this knowledge. Furthermore, 
there is a large reliance on building professionals for determining land and building safety 
measures. However, as a large segment of building professionals are themselves 
disconnected from scientifically risk knowledge, they are not conducive in educating 
households on safe developmental choices.  
In this scenario, the risk governance framework needs to take a step back for reflection on the 
current risk knowledge possessed by households and the need for risk communication where 
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all actors can develop a concurrent understanding of risk reduction measures. Studies 
emergent from low and middle income countries point to the crucial role played by NGOs in 
this direction owing to their close contact to the community (Murray, 2017). The next section 
elaborates on this aspect. Furthermore, the role of technology in creating risk awareness 
among the households and leapfrogging through a cycle where only the municipality and the 
building professionals can be the source of risk knowledge need to be further explored. This 
would mean accessing risk information through sources of mass communication like television, 
internet, radio and newspapers. Recommendations in this direction are made in Section 8.5.  
7.5. Risk knowledge with university and NGO 
Small sized towns are constrained in their capacity of knowledge production as they typically 
lack universities or research centres working on local issues (Birkmann et al., 2016; Rumbach, 
2016). However, Almora has an advantage in this regard as it has a local university. Kumaon 
University has a campus in Almora which is a seat of higher learning and attracts students 
from the region. Its geography department was founded in 1955 (Kumaon University, 2018). 
There have been scientific contributions from this department towards detecting urban trends 
(Tewari, 1982), establishing association between landslide risk and urban development (Haigh 
and Rawat, 2012), urban spatial spread (Rawat et al., 2013), and most recently on 
geomorphological impacts of large scale construction in the town (Pushpa and Joshi, 2016). 
The Centre of Excellence for Natural Resources Data Management System (COENRDMS), 
Almora was set up at the department in 2003 with the primary objective of providing ‘spatial 
support for local level planning’ (COENRDMS, 2009). 
COENRDMS has a GIS lab as well as a remote sensing lab with trained staff members 
(COENRDMS, 2009). It works towards achieving two primary objectives: 
“1.To conduct hi-tech education programme on M.Sc. Remote Sensing and GIS, PG Diploma 
programme, Professional Certificate Courses and Ph.D. Programmes on Remote Sensing and GIS. 
2. Need based capacity building of various stakeholders in Geographic Information Science 
technologies; viz GIS, Remote Sensing, GPS and Computer Cartography.” 
COENRDMS has been instrumental in providing GIS based support to the local municipality 
in providing an up-to-date GIS based map (see Figure 5.10) of the town as well as building up 
a GIS based database of critical physical and social infrastructure of the town under its program 
for ‘Municipal GIS’ (COENRDMS, 2009).  
COENRDMS is an ideal local partner to substitute the lack of geographical information at the 
municipality. However, problems in the transfer of this knowledge to the municipality do exist. 
COENRDMS has made attempts to build geo-spatial capacity of Almora municipality by 
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training its staff and setting up an in-house GIS facility at the municipality (Joshi PC 2017, 
personal communication, 20 February). However, these attempts were met with challenges as 
the municipality did not have dedicated staff for this task and borrowing the existing staff from 
the building development department could not be sustained in the long run (ibid.). Here weak 
capacity of the apex risk governance actor i.e. the municipality stands as a challenge in the 
transfer of knowledge. Furthermore it raises the questions if peripheral actors should play a 
role of capacity builders or capacity substitutes in a governance framework?  
COENRDMS does recognise the technical and human-capacity challenges at the Almora 
municipality. It now intends to move towards creating more application based knowledge to 
build on the basic GIS database that it has created and welcomed ideas and suggestions in 
this regard (Rawat JS 2017, personal communication, 18 March). Recommendations in this 
direction are made in Chapter 8.  
Uttarakhand Environmental Education Centre (UECC), is a non-profit society that works in 
Uttarakhand to ‘develop, through education and action, cohesive communities empowered to create 
rich, sustainable lives for themselves and future generations’ (UEEC, 2017). It works in the areas of 
environment, climate change, education, women’s empowerment, health, livelihoods, energy, 
water and sanitation (ibid.). Though urban risk is not in its direct programme, it has, in the past 
organised a public lecture on rapid urbanization in Almora and the problems that result from it. 
This was a platform for the municipality members, citizens and other local experts to come to 
a common platform and discuss problems and solutions pertaining to urbanization in Almora 
(Pande L 2017, personal communication, 12 February). Furthermore, members from its 
governing body have petitioned in the High Court for amendment in the bye-laws to make them 
responsive to the local context (Joshi R 2017, personal communication, 23 March). A third 
attempt was made at the end of the field work by the author. A public workshop was organised, 
in collaboration with the UECC, to share the initial findings of this research and field work 
observations. The workshop was attended by local municipal representatives, university 
professors, local building professionals as well as some home owners who participated in the 
household survey. Annex 12 provides details of this workshop.  
NGOs are identified as critical partners in risk communication as they enjoy the access to and 
trust of the local community (Renn and Klinke, 2013; Murray, 2017). In Almora, the attempts 
made by UECC not only work towards communicating the risks of unplanned urban 
development, they also attempt to bring together the fragmented members of the governance 
network, namely municipality, experts, building professionals and citizens. Here, UECC acts 
in redistribution of risk knowledge among actors and as a platform for risk communication. 
However, it must be borne in mind that urban risks are not the primary agenda of UECC. Here, 
the limited influence of a peripheral actor that does not have a dedicated program or objective 
towards addressing risk can be observed. This research identifies UECC as strong partners 
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for future attempts towards strengthening urban risk governance, particularly through 
communication, in Almora.  
7.6. Conclusion  
The concept of risk governance opens the previously top down structure of risk management 
to a broader set of local actors. In doing so it has to take into cognisance the multiplicity of risk 
knowledge that the actors bring. While the top down structure represents scientific risk 
knowledge, agreed upon by a scientific community, local level risk knowledge is rooted in every 
practices and experiences. The role of knowledge is significantly important in low and middle 
income countries where the process of governance also includes a gamut of informal actors 
whose access to knowledge may not align with scientifically established knowledge standards. 
The case of Almora attempts to highlight the multiplicity of risk knowledge that exists among 
governance actors and that the paradigm of top down scientific and bottom up local knowledge 
is fraught with several exceptions. These are discussed here:  
a) Gaps in top down scientific risk knowledge: The case of Almora reveals that both 
in terms of land use plan and building regulations critical gaps existed in the risk 
knowledge of the key governance actor i.e. the municipality (see Table 7.1). 
Scientifically established risk knowledge exists at the national level and to some extent 
at the state level. However, it has not been translated into local level plans and bye-
laws that are legally binding.  
As part of its Priority 2 to ‘Strengthen disaster risk governance to manage disaster risk’, 
the Sendai framework (UNISDR, 2015) aims to:   
“To encourage the establishment of necessary mechanisms and incentives to ensure high levels 
of compliance with the existing safety-enhancing provisions of sectoral laws and regulations, 
including those addressing land use and urban planning, building codes, environmental and 
resource management and health and safety standards, and update them, where needed, to 
ensure an adequate focus on disaster risk management.” 
There is a pressing need to review guidelines and regulations at state and local level 
to ensure consistent incorporation of risk knowledge at all levels. This risk knowledge, 
incorporated in legally binding plans and regulations will form the basis for further 
deliberation of risk reduction.  
b) Demystifying local knowledge: With the unfolding of several socio-economic 
processes in the Himalayas, local knowledge has also undergone transformation. 
There has been an erosion of risk knowledge possessed by master masons, translated 
into building construction. This is owing to the fact that the traditional building style has 
been replaced by an engineered material i.e. reinforced cement concrete. Furthermore, 
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the traditional master masons have been replaced by modern masons who may or may 
not have been trained in the use of RCC. This chapter identifies a gap between risk 
knowledge in building regulations when compared against building practices of building 
professionals. There is a need to re-assess the risk knowledge put into practice by 
building professionals before defining their role in governance frameworks.  
c) Barriers in knowledge flow at local level: Though relevant risk knowledge may exist 
with local actors like the university and NGO, they remain constrains in the free transfer 
of this knowledge among actors. In the case of Almora, though the university attempted 
to increase the mapping capacity of the municipality, the efforts where challenged by 
limited capacity at the municipality to imbibe this knowledge. Furthermore, risk 
communication efforts were initiated by the local NGO with the municipality as a 
participant. Similar attempts initiated by the municipality, which is a pivotal governance 
actor, were absent.  
The concept of risk communication central to the concept of risk governance gains importance 
here. Within the risk governance framework, the objective of risk communication is to share 
knowledge, build trust and be inclusive to multitudes of knowledge (Renn and Klinke, 2013). 
Drawing from the case of Almora, risk communication should play the important role of bringing 
together top down scientific knowledge and bottom up local knowledge, bearing in mind that 
top down knowledge as well as local level knowledge needs to be re-examined and re-
communicated.  
 
 
   
8.  Towards urban risk governance in the Himalayas: 
discussion, conclusion and recommendations  
 
 
 
 
 
 
 
 
 
 
 
 
 
‘Knowing is not enough; we must apply. Willing is not enough; we must do’ 
Johann Wolfgang von Goethe 
 
 
 
This chapter synthesises the theoretical and empirical findings of this dissertation. The first 
section looks back at the theoretical frame of urban risk governance and draws insights from 
empirical findings to contextualise it in low- and middle-income countries. It then elaborates on 
the major empirical and theoretical findings of the research. In the second section of the 
chapter, recommendation addressing the network of risk actors analysed in this dissertation 
are made. This includes state level planning agencies, the local municipality, building 
professionals, households, university and NGO Recommendations are in the direction of 
strengthening the local level horizontal governance system.      
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This dissertation started by looking at the problem of rapid, unplanned urban development 
unfolding in the Indian Himalayan State of Uttarakhand. The Himalayan region is predisposed 
to multiple natural hazards as well as susceptible to climate change impacts. In this scenario, 
unplanned urban development increases the vulnerability of the emergent urban settlements. 
Classically, both research and practice have adopted a hazard-based approach towards 
addressing risks in the region by providing technical solutions to the problem ranging from hard 
infrastructure solutions to soft solutions in the form of improved building regulations. A hazard-
based approach informs us on ‘how’ to address disaster risk but misses out on understanding 
‘why’ disaster risk exists. This dissertation looked at the problem from the lens of urban risk 
governance and the human agency at play in creating and addressing disaster risk in 
Uttarakhand Himalayas.  
Globally, there has been a shift in the focus of several disaster studies from hazard 
management to disaster risk reduction and its integration into settlement development to 
increase urban resilience. Municipal level urban planning presents a tremendous opportunity 
in this regard by addressing the risks in the building environment through land use and building 
regulation. However, literature from low- and middle-income countries points towards low 
municipal capacity for risk reduction and the presence of a gamut of formal and non-formal 
actors in the risk network. In this scenario, the concept of urban risk governance is explored 
which pertains to the many ways in which multiple actors, individuals and institutions, public 
and private, deal with risk. The presence of multiple actors means rethinking and renegotiating 
risk responsibility and accountability at various stages of the risk reduction cycle. The concept 
of governance arose out of the recognition that the functions formerly carried out by 
government entities are now dispersed between a diverse set of private and civil society 
members. Furthermore, a multitude of actors mean different conceptualisations of risk and 
varied priorities for action. 
This dissertation brings together the theoretical concept of governance applied to urban 
planning and compares it against two emergent bodies of literature. First, is the broad body of 
literature that is working towards developing southern planning theory (Watson, 2003; Roy, 
2005, 2009; Caldeira, 2017; Bhan, 2019). Here I particularly looked at the process of urban 
development that is unique to cities of the global south which is driven by informality and 
transversal engagement with existing government structures. Second, I engaged with literature 
particularly addressing urban risk governance in low and middle income countries (Dodman et 
al., 2013; Fraser et al., 2017; Murray, 2017). Here, parallels to southern urban theory could be 
found, indicating towards challenges in the formal government framework and the existence 
of a large informal framework that either creates or reduces risk. This requires us to rethink 
how the concept of urban risk governance has to be contextualized to root it within the informal 
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process of urban development and to be inclusive of the multitude of risk actors that are 
involved in the governance process.  
This chapter begins by discussing the limitations of the study, followed by theoretical, 
methodological and policy recommendations.   
8.1. Limitations of this study  
This section looks back at the research methods adopted in this dissertation and the limitation 
they presented in analysis of data and answering the research questions. This study adopted 
a single case study approach. The scope of study was defined by the land use and building 
regulation functions of the municipality and their risk reduction capacities. The local 
municipality, households, building professionals, university and NGO were identified as actors 
involved in the urban risk governance process and were then interviewed. The limitations of 
this study are enumerated below:  
Problem of generalizability: This dissertation started by analysing the Himalayan urban 
centres in the State of Uttarakhand. The town of Almora was selected as it exhibited growing 
urban population and an absence of official land use plan. The single case of Almora was 
analysed for this dissertation. This raises questions about generalizability of the results. As 
urban planning is a context specific subject, the results of this analysis and the 
recommendations made are applicable only in Almora. As the state level structure was also 
analysed, limited recommendations are also made at state level.  
The study makes methodological contributions by including building professionals (both formal 
and informal) which was identified as a gap in regional as well as international literature 
(Masson, 2015; Murray, 2017). By the inclusion of building professionals, the study opens up 
the array of actors involved in governance. Furthermore, the study includes not just positive 
actions taken to address risk but negative actions that result in risk production. These 
methodological contributions are valuable across scale, for local leave studies in Almora to risk 
governance in low and middle income countries in general.  
Theoretically, this dissertation expands our understanding of risk in the Himalayas by adopting 
a vulnerability based approach and underlying the human factors that address or create risk. 
Finally, as the dissertation drew its theoretical framework from the emergent body of literature 
on risk governance in low and middle income countries, it contributes back to it by making a 
case for contextualization of the framework by including local developmental processes, formal 
and informal actors and multitudes of local knowledge. The table below shows the scale of 
applicability of the results of this dissertation.   
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Table 8.1 Generalizability of results and nature of contribution of this dissertation 
 Practical 
Recommendations 
Methodological 
contribution 
Theoretical 
contribution 
Almora (local level)  √ √ - 
Uttarakhand (state level) √ √ - 
Himalayan urban centres - √ √ 
Risk governance in low and middle 
income countries  
 - √ √ 
own compilation  
Establishing the sample size for household survey: The objective of the household survey 
was to understand the process of urban development from the household perspective as well 
as to establish the access to risk reduction knowledge. In doing so houses that had either 
experienced disaster or those that externally exhibited risk conditions were purposively 
selected. However, the exact number for such houses was not available in disaster records of 
Almora. Furthermore, the numbers indicated in the disaster records did not have information 
on the geographical location of these houses. Hence, houses were identified based on key-
informant interviews and field observations. Later, the sample was expanded based on 
snowballing based on the information provided by the initial set of households. The survey was 
concluded when saturation in answers was achieved. Saturation of data was observed after 
around 120 household interviews. Here the online platform of Survey 123 was helpful in 
providing an overview of themes and data collected. Furthermore, households repeated similar 
patterns of employing informal building professionals and understanding of risk knowledge. A 
random sample of houses at risk would be more representative, however because of limited 
data at the beginning of the survey ‘n’ could not be established and hence purposive sampling 
was adopted.  
Data paucity and access issues in small sized town: As Almora is a small sized 
municipality, it does not have a website where secondary data needed for initial shaping of the 
research could be accessed. Furthermore documents like land use plan and building 
regulations were not available online. This data was available from the municipality office 
mostly in non-digital form during the field work. Non-access to secondary data pre-fieldwork 
limits drawing a clear objective picture of the case. Furthermore, considerable time on field trip 
was spent going back and forth between government offices to gain access to data.  
Exclusion of ward level representatives: The dissertation did not include ward level 
representatives. This is identified as a methodological limitation of this research. This was 
primarily because they did not formally have a role in the risk reduction process. However, 
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there was initial research interest in interviewing them to see if they informally addressed risk 
or to assess their capacity for this task. Multiple efforts were made during field work to contact 
ward level representatives. However, no response was received during the period of fieldwork. 
It was finally in the conclusive fieldwork workshop that two ward representatives participated. 
Future studies are strongly recommended to include ward level representatives as their 
inclusion is recognised as a gap in risk governance literature. 
Exclusion of Disaster Risk Management Authority: There is a District Disaster 
Management Authority in Almora at a district level and Disaster Mitigation and Management 
Centre at the state level in Uttarakhand. However based on an analysis of their action plan 
(DDMA, 2017) as well as based on interviews in their district office (Joshi R 2017, personal 
communication, 25 February), it was concluded that the focus of their work was on post 
disaster management. At the time of this research, the DDMA was primarily involved in 
conducting post-disaster drills and disseminating information on post-disaster scenarios. It did 
not have a joint program to address disaster in the pre-disaster cycle with the municipality. It 
was also not involved on collaborating in improving building regulation. Non-participation in the 
urban risk governance process was the reason for excluding them from the list of actors 
analysed.  
8.2. Theoretical reflections: governance an alternative to addressing urban risks  
The concept of urban risk governance is gaining traction both in literature as well as in 
international disaster risk frameworks. Urban risk governance pertains to the many ways in 
which multiple actors, individuals and institutions, public and private, deal with risk (Renn and 
Klinke, 2013). The concept of risk governance arose out of the recognition that the functions 
of disaster risk reduction, formerly carried out by government entities, are now dispersed 
between a diverse set of private and civil society members (Tierney, 2012). It marks a shift 
from institutional or legislation centric study of disaster risk management and disaster risk 
reduction practices by rooting them in specific societal framework. In doing so it borrows from 
the concept of governance which in turn was born out of the ‘hollowing of the state’ hence a 
need for redistribution of roles and responsibilities formerly carried out by state actors (Rhodes, 
1994). 
The Sendai Framework underscores the importance of risk governance and establishes it as 
part of its Priority 2 to ‘Strengthening disaster risk governance to manage disaster risk at local, 
regional, national and global level’ (UNISDR, 2015). It encourages an ‘all-of-society’ engagement 
with roles and responsibilities clearly defined and divided between multitudes of stakeholders 
(ibid). Rapid urban development and population concentrations in areas of high geographical 
risk with weak or non-existent land-use controls and building regulations are indicative of a 
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weak government framework and call for an exploration of transitioning into governances and 
strengthening the systems through collaboration (Tierney, 2012, 2015; Dodman et al., 2017). 
This collaboration can be achieved from a wide range of legally binding arrangement to 
voluntary coordination (Tierney, 2012). 
The risk governance model and its application in urban planning defines and orders the steps 
needed to achieve risk governance (Renn and Klinke, 2013). However, when seen in the 
context of low and middle income countries, many of the pre-conditions required for the model 
to function, namely, institutional means, financial and technical resources, human resources 
and social capital, are constrained or absent (Dodman et al., 2013). Furthermore, a study of 
76 cases of urban risk governance in low and middle income countries (Murray, 2017) and 
findings from urban risk studies in Africa (Dodman et al., 2017; Satterthwaite, 2017) and Latin 
America (Allen et al., 2015) bring forth that urban risk governance, in reality, is a messy process 
with different stages and actors leaking into one another. This is linked with the urban 
development context in low and middle income countries which is layered with different 
degrees of informality (Roy, 2005, 2009), marked by transversal engagement with 
developmental regulations (Caldeira, 2017) and is driven by different set of priorities and 
rationalities (Watson, 2003, 2009). Applying the concept of urban risk governance to low- and 
middle-income countries thus needs to take these ground realities into consideration.  
This dissertation began by suggesting a shift from the government to the governance 
framework for addressing risks in urban centres in Uttarakhand Himalayas. The call for this 
shift is rooted in the following arguments:  
a) Gaps in the vertical government framework: India attained independence in 1947. 
Decentralisation of powers to urban local bodies was granted in the constitution in 
1992. Despite this, an analysis of the government framework for urban development in 
the State of Uttarakhand reveals that the transfer of power to urban local bodies has 
not been completely achieved. Furthermore, state level urban planning authorities have 
not been able to keep pace with the urban growth in the state. Only 8 out of 115 urban 
centres operate with updated masterplans. This indicates towards limited capacity with 
the state level urban planning bodies to address local level urban development. The 
gaps in the existing vertical government framework is the first argument towards 
exploring the alternative of horizontal governance to address urban risks.  
b) The pace and scale of urbanization: The State of Uttarakhand  experienced an 
overall 19% population increase between 2001 and 2011 and a 40% increase in urban 
population during the same time (Census of India, 2011c). Furthermore, the number of 
urban centres rose from 86 to 115 between 2001 to 2011 (Office of the Registrar 
General & Census Commissioner, 2011). However, no additional masterplans for these 
emergent urban centres were approved during this period. The pace of urbanization is 
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fast outstripping the capacity of the government framework in place for urban planning. 
Hence, an ‘all-of-society’ engagement through the concept of governance is explored.  
c) Mountain urban centres have low urban planning coverage: An analysis of the 
existing masterplans in Uttarakhand reveals that while the urban centres in the plains 
have 37% population coverage through master planning instrument, in the mountains, 
only 5% of the urban population is covered through updated masterplans (see Table 
1.3) One argument presented in this direction is the ‘tyranny of distance’ (Rumbach, 
2016) of mountain urban centres from the state centres of planning. This distance refers 
to both the physical distance caused by mountainous terrain as well as political distance 
as centre of political power often lie in plain areas. Hence, a need for decentralization 
and strengthening local level planning capacities is underscored.   
While these arguments are used to support a case for horizontal risk governance, an 
exploration of the urban development process at the local level of Almora revealed that there 
exist several challenges before a smooth functioning model of governance can be achieved. 
Here I concur to the finding of that the low capacity of the primary government actor i.e. the 
municipality get mirrored among other risk governance actors (Jones et al., 2014). I further 
elaborate this by pointing that a rigid government structure hinders efforts towards cooperation 
initiated by other peripheral actors: The local level challenges towards achieving horizontal risk 
governance are enumerated here:  
a) Low capacity of municipalities: Municipalities are the lynchpin around which the 
concept of local level governance revolves. Furthermore, they are constitutionally 
entrusted with civil responsibilities at the local level. However, medium and small sized 
municipalities like Almora exhibit low financial and technical capacity to address urban 
risk (see Section 6.2). Almora municipality has a 3 member staff team to address urban 
development, none of whom are architects or urban planners (see Figure 6.1). 
Furthermore, the municipal budget between 2014 and 2018 indicates a constant deficit 
(see Table 6.1), making it difficult for the municipality to invest in risk reduction 
measures. Low financial and human capacity is identified as a hindrance in the 
municipality being proactive in realizing the concept of governance. Low capacity of the 
key governance actor i.e. the municipality is identified as the first challenge to the 
operationalisation of the concept of governance at local level.  
b) The process of urban development: The process of urban development in the global 
south is layered with informality and transversal engagement among actors. The case 
of Almora exhibits similar characteristics. Households engage with the municipality only 
for attaining formal approval (see Section 6.3). Households largely rely on a group on 
informal building professionals for constructing their houses. These building 
professionals are not recognised by the municipality in its building regulations. The 
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model of risk governance must acknowledge this parallel process of urban 
development as a starting point, rather than begin with a neat circular understanding 
of governance where all actors and processes are equally acknowledged.  
c) Formal and informal actors: There exist at the local level, a gamut of formal and 
informal actors that address risk in a multitude of ways. In the case of Almora, this is 
apparent in a large segment of the building professionals being informal. The invisibility 
of informal building professionals from the formal process of urban development raises 
questions about both the quality of services they provide as well as their accountability 
towards addressing urban risks. Governance framework is a chance to integrate these 
professionals into the process of addressing risks.  
d) Risk reduction and risk production: Urban risk governance pertains to the many 
ways in which multiple actors, individuals as well as public and private institutions, deal 
with risk (Renn and Klinke, 2013). Recording the multiple ways in which actors deal 
with risk in the governance process reveals that not all actors work towards risk 
reduction (see Figure 6.6). Actors, both formal and informal, through their actors or 
inactions, also produce risk and negatively address risk governance. This is evident in 
Almora from the actions of the building professionals that actively produce risk or 
municipality that through its inaction produces risk. This wide array of actions has 
implications for a deeper understanding of risk governance whose broader objective is 
to address both these actions. The governance framework has to take these actions in 
cognisance along with positive actions towards addressing risks.   
e) Multiplicity in risk knowledge: The concept of governance opens up the domain of 
urban risks to a broad set of actors. Literature points to the plurality of risk knowledge 
among actors as a challenge for the realization of the concept of governance (Gaillard 
and Mercer, 2012). This dissertation acknowledges the plurality of risk knowledge 
among actors. The case of Almora shows that gaps exist both in top down scientific 
knowledge expressed in building regulations as well as in local knowledge practiced by 
building professionals and households. It reveals that top down risk knowledge may be 
insufficient to address risk and local level risk knowledge is often far removed from 
scientifically established risk knowledge. Any governance framework thus needs a two 
pronged approach aimed at strengthening risk knowledge of formal actors like the 
municipality but also to address that this knowledge trickles down to building 
professionals and households  
In conclusion, the concept of risk governance calls for a move to open up the roles and 
responsibilities of addressing urban risk among a wide set of local actors. Critiques of the 
governance concept argue about the necessity to create a parallel system when civic 
responsibilities are already entrusted with the municipality (Idiculla, 2016). Here, the 
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conceptualisation of risk governance needs to be revisited. The objective is not to create a 
parallel system rather to increase the capacity of the existing system. This is particularly 
relevant in contexts where the formal government structure lacks the capacity to address the 
twin forces of rapid urban development and risk reduction. Much like climate change adaptation 
and mitigation, urban risk governance is another chance at improving human and environment 
relationship and rethinking developmental choices made in the past (Pelling, 2011)  
However, there is a need to contextualize the concept of governance as local conditions and 
capacities vary drastically in cities of the global north and global south. This dissertation makes 
a knowledge contribution in this regard by bringing together learnings from southern planning 
theory and risk governance literature from low- and middle-income countries. It develops a 
case for acknowledging the local developmental process, local level actors (both formal and 
informal) and local level risk knowledge. The case of the small Himalayan town of Almora is 
used in this regard. The empirical findings in each case are discussed in the section below.  
8.3. Answering the research questions  
This section synthesises the empirical findings from Chapters 5, 6 and 7 to answer the 
research questions. The overall research question this dissertation set out to answer was: 
How does governance address urban risks in the Uttarakhand Himalayas? 
Here urban risk governance was taken as an entry point to study how multiple actors, both 
state and non-state, address urban risks. This question was further sub-divided into three 
research questions:  
RQ1: What is the existing governance process and how does it inform risk?  
RQ2: Which actors constitute the urban risk network and what are their inter-
relationships? 
RQ3: What risk knowledge does each actor possess and what is the source of this risk 
knowledge?  
To answer these research questions, the small but rapidly urbanizing town of Almora in the 
Uttarakhand Himalayas was selected. Data was collected from documents, key-informant 
interviews and household surveys. The key findings are discussed below:      
The process of risk governance: Literature from cities from the global south as well as 
studies on urban risk governance in the global south point towards the complexities in the 
everyday urban development process. There exist models of complete informality with the 
absence of state actors (Manda, 2014; Andersen, Jenkins and Nielsen, 2015) to partial 
governance (Satterthwaite, 2017) to inverse governmentality with homeowners initiating and 
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regulating the urban development process (Nielsen, 2011). In this mosaic of urban 
development processes the neat step-by-step process presented in the urban risk governance 
framework does not capture the complexity and diversity of the everyday planning realities. 
The case of Almora is a far cry from the neat cyclic process that urban risk governance is 
conceptualized by Renn & Klinke (2013) and Murray (2017). The everyday process of urban 
development, which informs urban governance, was decoupled at multiple levels. They 
indicating either gaps in the formal system or existence of parallel informal systems. The 
following observations are made in this regard:   
a) Municipality and land use planning: As per the Indian constitution, a municipality is 
responsible for land use planning with assistance from state level agencies 
(Government of India, 1992). However, an analysis of the urban planning system in 
Uttarakhand revealed two points. First, out of 115 urban centres only 8 have updated 
land use plans (Uttarakhand Housing and Urban Development Authority, 2018). 
Second, the devolution of power for land use planning is not complete in the State of 
Uttarakhand and is at present ‘in progress’ (Jha, 2018). This means that although the 
municipality is primarily responsible for land use planning, in practice it is decoupled 
from this process. The Almora municipality operates without an official land use plan. 
In the absence of an official land use plan, land deals are regulated by the Revenue 
Department without the municipality being in a position to address them. Thus, the 
actual process of land use planning practiced in the town of Almora is far removed from 
the official process stated in the Indian Constitution. Such transversal processes are 
observed in the functioning of municipalities in the global south and are identified as a 
challenge to realising urban risk governance as the functions of the municipality, which 
is the key actor in the risk governance process, are far removed from their prescribed 
functions  
b) Municipality and building regulation: The second decoupling observed was of the 
municipality from the physical process of construction. Again, as per the Indian 
constitution, a municipality is responsible for regulating building construction with 
assistance from state level agencies (Government of India, 1992). Here, the Almora 
municipality had a set of building regulations in place (Government of Uttarakhand, 
2015). However, an analysis of these building regulations revealed that they did not 
address risk as prescribed in the national and state level guidelines (see Table 5.1). 
Furthermore, households engage with building professionals, in their multiple avatars 
as draftspersons, engineers, architects, contractors and masons, before and after they 
engage with the municipality (see Chapter 6 for details on risk actors in Almora). 
However, not all building professionals active in Almora are recognized by the 
municipality even though they engage with households in the governance of risk. This 
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dissertation particularly highlights the role of informal building professionals in this 
regard. The understanding and application of building regulations by informal building 
professionals is low (see Table 7.2 and Table 7.3). The municipality, as the primary body 
responsible for designing and implementing building regulation, is de-coupled from the 
physical process of urban development as well as from a large segment of building 
professionals who are active in Almora.  
c) Municipality and peripheral governance actors: This dissertation identifies the local 
university and environmental NGO in Almora as peripheral actors attempting to 
address urban risk in Almora. However, attempts from the university to bolster 
municipal capacity for mapping and from the local NGO to communicate risk, were 
found to be one sided (see Section 6.6). This one-sided relationship serves as a barrier 
to sustain these efforts in the long run by these peripheral actors. Furthermore, it raises 
the question whether the role of the university and the NGO is to act as a capacity 
builders or capacity substitutes in a governance framework. This one-sided relationship 
is a challenge to sustain the interest of peripheral actors in working with the municipality 
as well as of the municipality from benefiting from their efforts.  
Broadly speaking, a contextualized model of governance first has to recognise that the existing 
process of urban development is non-cyclic and ridden with transversal engagement among 
actors. Recommendation are made in this regard to the municipality in Section 8.5.    
Multitude of actors: The governance framework of Almora reveals a multitude of actors. 
Several actors are well recognised in urban governance literature like NGOs and academia 
(Renn and Klinke, 2013; Jones et al., 2014; Murray, 2017). Private actors like building 
professionals have received limited attention (Murray, 2017). The case of Almora highlights 
the multitude of actors, especially building professionals that are involved in the governance 
of urban risks in tandem with households. Only few of the formal building professionals like 
engineers and architects are recognised by the municipality in its regulations. For the process 
of risk governance to be inclusive and represent the actual process of urban development, a 
recognition and involvement of all actors, formal and informal, is recommended.   
Chapter 6 addressed the capacity of different actors in the risk governance network and the 
nature of their inter-relationships. It can be seen that not all actors address risk positively. The 
risk actors in Almora can be broadly divided into those who act positively and address risk and 
those that act negatively and create risk (see Figure 6.6). While the university and NGO make 
positive contributions in addressing risk, they are countered by inaction of the municipality and 
non-accountable actions on part of the building professionals and households. 
Recommendations in Section 8.5 are aimed to moving all actors towards positive action for risk 
reduction.  
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Furthermore, not all actors had the same degree of influence on each other. The building 
professionals had a strong degree of influence on the households in driving their 
developmental choices (see Figure 5.9). The municipality only had a role on paper towards 
informing household choice for risk reduction (see Figure 5.8). Informal building professionals 
were invisible to the municipality in its building regulations. Furthermore, NGO and university 
had limited influence on shaping the actions of the municipality. This non-uniformity of influence 
further plays a role in determining if actions by certain actors address risk or not.   
Underscoring the need for risk knowledge: Knowledge of risk reduction is specialized 
knowledge. The concept of risk governance opens the previously top down structure of risk 
management to a broader set of local actors. In doing so it has to take into cognisance the 
multiplicity of risk knowledge that the actors bring. While the top down structure represents 
scientific risk knowledge, agreed upon by a scientific community, local level risk knowledge is 
rooted in every day practices and experiences. The role of knowledge is significantly important 
in low- and middle-income countries where the process of governance also includes a gamut 
of informal actors whose access to knowledge may not align with scientifically established 
knowledge standards. The case of Almora attempts to highlight the multiplicity of risk 
knowledge that exists among governance actors and that the paradigm of top down scientific 
and bottom up local knowledge is fraught with several exceptions. These are discussed here:  
a) Gaps in top down scientific risk knowledge: The case of Almora reveals that both 
in terms of land use plan and building regulations critical gaps existed in the risk 
knowledge of the key governance actor i.e. the municipality (see Table 7.1). 
Scientifically established risk knowledge exists at the national level and to some extent 
at the state level. However, it has not been translated into local level plans and bye-
laws that are legally binding. This highlights the gaps in risk knowledge in small sized 
municipalities like Almora where capacity to produce risk knowledge is low. 
Strengthening of local level risk knowledge is thus identified as an objective for the local 
level governance.     
b) Demystifying local knowledge: With the unfolding of several socio-economic 
processes in the Himalayas, local knowledge on risk in development process has also 
undergone transformation. This is best understood through the phenomenon of 
‘erosion of seismic culture’ (Halvorson and Hamilton, 2007). Traditionally used risk 
knowledge among masons has been replaced by newer, quicker and affordable 
methods of construction that do not necessarily address risk. In the case of Almora this 
is the large scale use of RCC structures. This has not been followed by training the 
local building professionals in its use. There is a need to re-assess the risk knowledge 
put into practice by building professionals and households before defining their role in 
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governance frameworks. Furthermore, training of building professionals in putting this 
knowledge into practice is imperative.  
c) Barriers in transfer of local knowledge: Though relevant risk knowledge may exist 
with local actors like the university and NGO, they remain constrains in the free transfer 
of this knowledge among actors. In the case of Almora the delimiting factor is the 
human and technical capacity at the municipality to put risk knowledge produced at the 
university into practice. Here two recommendations are made to the university. First is 
providing risk knowledge directly to homeowners through channels of public 
communication and second to provide application-based risk knowledge to the 
municipality. This is elaborated in Section 8.5.    
The concept of risk communication, central to the concept of risk governance, gains 
importance when addressing risk knowledge. Within the risk governance framework, the 
objective of risk communication is to share knowledge, build trust and be inclusive to multitudes 
of knowledge (Renn and Klinke, 2013). Drawing from the case of Almora, risk communication 
should play the important role of bringing together top down scientific knowledge and bottom 
up local knowledge, bearing in mind that top down knowledge as well as local level knowledge 
needs to be re-examined.  
8.4. Relevance for Himalayan urban centers   
The Himalayan region is predisposed to multiple hazards like earthquakes, landslides and 
avalanches (Zurick et al. 2005). Furthermore, climate change predictions in the Himalayas 
indicate towards increasing intensity of extreme weather events in the form of altered 
precipitation and temperature patterns (Kohler, Wehrli and Jurek, 2014; Revi et al., 2014). 
Himalayas are also one of the fastest urbanizing mountain regions in the world in (Romeo et 
al., 2015). Despite these hazards, the urban development unfolding in the Himalayas is largely 
unplanned and unregulated (Anbalagan, 1993; Tiwari and Joshi, 2012; Singh and Sharma, 
2014; Nüsser, Dame and Schmidt, 2015). Furthermore, large scale unplanned urbanization is 
modifying the terrain considerably leading to creation of new risks in urban areas and 
increasing vulnerability (Rautela, 2005; Hewitt and Mehta, 2012).  
Classically, urban risks in the Himalayas have been studied from a hazard perspective (Hewitt 
and Mehta, 2012). There have been recommendations for strengthening of building regulations 
(Kumar and Pushplata, 2013) as well re-introduction of traditional risk reduction practices 
(Rautela, 2015). However with an increase in anthropogenic influences in the region there is a 
call towards shift in perspective to address the social production of risk (Hewitt and Mehta, 
2012; Rumbach, 2016). This is in keeping with the aims and objectives set forth in the Sendai 
Framework of addressing both hazards and vulnerability (UNISDR, 2015). This dissertation 
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makes a contribution in this regard by exploring how the concept of urban risk governance can 
be used to inform disaster risk reduction. In doing so it adopts an actor centric approach 
towards addressing risks which are largely understood as a physical phenomenon.  
Furthermore, municipalities in the mountainous region of Himalayas are small and medium 
sized and severely constrained in their technical and financial capacity to address risk 
(Rumbach, 2016). Being a numerical minority, they are low on the state agenda which primarily 
concentrates its developmental efforts in the plain areas where larger concentration of urban 
centres exists (see Chapter 1). Under these circumstances, an exploration of local level urban 
actors (horizontal governance) and their roles and responsibilities to address risks was made 
in this dissertation. 
The results are relevant for urban centres in Uttarakhand Himalayas in particular and the Indian 
Himalayas in general which share the same government framework and where urban centres 
are at a ‘political and physical’ distance from state level centres of planning. Furthermore, it 
underscores the challenges inherent in small urban centres in terms of limited municipal 
capacity, multiple informal actors and processes and limited risk knowledge at local level. A 
contextualized model of urban risk governance should take these factors into account and 
device strategies to address them.  
8.5. Recommendations  
This section puts forth a series of recommendations towards strengthening the process of risk 
governance in Almora. As context is critical for urban studies, the recommendations are 
addressed towards the risk actors in Almora identified in this dissertation. These were the local 
municipality, households, building professionals, university and NGO. Since the process of 
decentralization has not been achieved in Almora and local government is still linked to state 
level urban development authority, recommendations are also made for the state level 
authorities. The operationalization of horizontal local level governance can be achieved from 
a wide range of legally binding arrangement to voluntary coordination (Tierney, 2012). This is 
borne in mind while making recommendations.  
Recommendation for state level urban development authorities:  
Although this dissertation primarily engaged with local level horizontal governance of risk in 
Almora, it does identify challenges within the vertical urban development government structure 
of Uttarakhand. In this regard the following recommendations are addressed to The 
Uttarakhand Housing and Urban Development Authority (UHUDA) which is the apex body at 
state level to steer urban development. The recommendations also extend to the Department 
Contextualizing urban risks governance in Uttarakhand Himalayas                                                        165 
 
of Town and Country Planning, Uttarakhand as it is the nodal body to prepare guidelines for 
regulated urban development.   
i) Acknowledging the need for decentralization of urban local governments: 
The State of Uttarakhand is exhibiting an upward trend in urbanization. However, 
the capacity of the state level authority is limited in addressing this growth. This is 
evident in the fact that out of 115 urban centres, only 8 have updated masterplans. 
Decentralization of urban planning functions to local level authorities is envisioned 
to address this gap. The current status of ‘decentralization in progress’ make it 
difficult for local level bodies to autonomously work towards addressing rapid urban 
growth. This dissertation makes a recommendation for decentralization of 
municipal functions to the urban local body. Decentralization will work towards 
distributing the roles and responsibilities which are now concentrated at the state 
level and work towards activation of local level planning.   
ii) Augmenting capacity of urban local bodies: Despite the call for decentralization, 
the state’s role as an agency to increase local level capacity for urban planning 
must be underlined. The case of Almora demonstrates that local level financial and 
technical capacity for self-governance is low. Increasing local level capacity is 
recommended through the state level planning authority. Coupling capacity 
development with decentralization is necessary as one without the other would only 
hamper the urban development process. Capacity development programs for 
municipal employees are recommended. Providing assistance in review of the land 
use and building regulations prepared at local level through state level or external 
experts can be provided by the state. For this the state level bodies can utilized 
funds provided through various central government schemes like JNNURM and 
AMRUT.    
iii) Formulation of land use regulation guidelines at state level: Similar to national 
level guidelines for urban development and land use planning, the state level 
authorities need to provide a template for local level authorities for drawing their 
master plans and land use plans. These must address the specific geographical 
conditions of the state, taking into account multiple disaster risks as well as an 
upward trend in urbanization. In the present scenario, where the state level 
authorities have limited capacity to draw master plans and land use plans for all 
urban centers, providing broad guidelines and templates is recommended. 
iv) Maintaining a check and balance mechanism: While there is a call for autonomy 
and decentralization of functions of urban planning to local level bodies, there is a 
need for the state to maintain a check and balance mechanism, keeping in mind 
that the municipalities have limited capacity. As is illustrated with the case of 
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building regulations in Almora, despite relevant national and state level guidelines, 
the local level building regulations did not address risk. Decentralization does not 
mean the state completely pulling out of the local planning process, rather 
augmenting local level capacity when needed.  
v) Enabling local level governance: This dissertation recommends a shift from strict 
vertical government structure to an inclusive horizontal governance structure. The 
local governance structure can have as its initial objective the strengthening of the 
local municipalities. State level planning bodies are recommended to enable the 
strengthening of local level governance as it will ensure that local level planning 
capacities are strengthened. To do this they first need to enact upon 
recommendation (i) of completing the transfer of local planning functions to the local 
level. Then through (ii) of strengthening local capacities through period training and 
finally through (iv) by maintain a check and balance mechanism for the 
municipalities by periodically reviewing their plans and regulations.    
Recommendations for Almora municipality  
Municipality in Almora is entrusted with multiple civic responsibilities, of which regulating urban 
development is a part. It has the instruments of land use planning and building regulations to 
address risk in the urban development process. However, the Almora municipality exhibited 
limited inherent capacity to address these responsibilities. It is further restricted in its area of 
work as the State of Uttarakhand  has still not completed the process of devolution of powers 
to local level authorities in the state. Under these circumstances, the following 
recommendations are made in direction of consolidating municipal capacity for risk reduction, 
relying on the concept of governance. Here local level actors outside the government 
framework are identified. 
i) Engaging with local university to enhance mapping capacities: As a town with 
rapidly growing urban population, Almora municipality functions without an official 
land use map. The local university has made attempts to enhance its capacity for 
governance through providing a GIS based mapping initiative. This act of 
governance has, however, met with challenges like lack of reciprocity from the 
municipality. Its current limited staff capacity and financial constraints to appoint 
new staff serves as a barrier in this direction. Here, the municipality is 
recommended to motivate and incentivise its existing staff about the gain of new 
skills and the potential ease of work through digital maps. It may also club with other 
departments within the municipality like house-tax collection for moving towards e-
governance. Here a common map can serve both the departments within the 
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municipality. A locally made and technically sound map can serve as the first 
product of successful governance initiative.    
ii) Consolidating building professionals: This dissertation illustrated that a large 
segment of building professionals in Almora are informal and at a blind spot of the 
municipality. However, they are instrumental in driving household level decisions 
for urban development. As a large demand for building professionals exists in 
Almora, this dissertation recommends against a regime of policing and control, 
rather advocates training and consolidation of building professionals. Here the 
concept of consolidation is borrowed from southern urban theory (Bhan, 2019). It 
stands for recognition and inclusion of informal practices to tackle the scale of urban 
development in the southern cities. Cues can be drawn from the Uttarakhand State 
Disaster Management Authority that has made a headway in training and certifying 
masons for earthquake resistant design. They have trained around 1400 masons 
and constructed 52 demo units (Uttarakhand State Disaster Management Authority, 
2018). Similar projects can be attempted at the local level in coordination with the 
District Disaster Management Authority, Almora. Furthermore, information about 
the certified building professionals must be provided to the households at the time 
of building application at the municipality. This two pronged approach will ensure 
skill upgradation of the informal building professionals and their employability by 
potential homeowners. At an initial stage the municipality should also consider 
providing house tax rebates for those who employ trained building professionals.   
iii) Engaging with proactive local NGO: Awareness and participation from 
homeowners is critical to successfully achieve disaster risk governance. Here 
active engagement with the local environmental NGO to engage with citizens to 
create risk awareness is recommended. Furthermore, initiating projects with the 
NGO to develop locally relevant yet scientifically sound research knowledge is 
another possibility. Here, the municipality can encourage its elected ward members 
to proactively engage in such initiatives. The political benefit for ward members is 
the increased visibility to their potential electorate and possible project partnerships 
in their ward.  
iv) Engaging ward members: Ward members represent the basic unit of elected 
representatives in the local government system. Though they are currently not 
responsible for land use planning or building regulations, their indirect engagement 
in creating ward level risk awareness, identifying land use and building malpractices 
as well as actively contributing in action plan preparation needs to be utilized. This 
corresponds to recommendation (iii) above.  
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Recommendations for local university  
The local university is identified as a proactive component of the local risk governance network. 
They have already consolidated basic GIS information that can form the basis of risk reduction 
planning. At the time of interview, the local university asked for project based recommendations 
that can be attempted at masters’ level by their students. Based on the research findings of 
this dissertation the following recommendations are made:  
i) Application based knowledge: Given that the university has already faced 
challenges in knowledge transfer to the municipality, the nature of risk knowledge 
produced is recommended to be application based. This could range from easy to 
understand land use maps delineating risk zones to pointing problem spots where 
flooding can occur. The attempt at the creation of such GIS based knowledge at 
ward level can be made as part of master’s thesis.  
ii) Easy access to homeowners: The current GIS knowledge produced by the 
university has been provided to the municipality. However, to increase the 
accessibility of this risk knowledge to homeowners, it needs to be easy to access. 
Here displaying the information on the municipal walls is a step. Furthermore, easy 
to use mobile phone applications can be another solution. Here students are 
encouraged to use free and open source mapping platforms like ‘Missing Maps’ to 
create and share knowledge.  
iii) Consult existing projects: Successful example of university and municipal 
engagement exist in multiple location in the global south that have attempted to 
address local level risks. One notable example is the risk map of Lima produced 
through the initiative of University College London and local level partners 
(https://climasinriesgo.net/).  
iv) Start small: Given that the university intends to engage through master’s thesis 
projects, where time is a constraint, small scale but detailed and application based 
projects should be used as pilots. These could include using GIS to prepare a risk 
map in a prominent street to combining student teams to address ward level 
problems. Engagement with ward level representatives and local community is 
necessary to ensure the applicability of this knowledge. Here, ward members can 
be motivated to participate through possible electoral gains by engaging in projects 
that proactively address risk.  
This dissertation identifies absence of land based information and low understanding of 
building safety as critical points of entry for such projects.  
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Recommendations for local environmental NGO   
This dissertation acknowledges that the local environmental NGO does not have a dedicated 
program towards addressing urban risks. However, its initiative to providing a platform for 
discussions on unplanned urban development and its proactive support to researchers like me 
working on the topic of risk reduction, encourage me to put forth a set of recommendations 
through which the NGO can contribute towards addressing urban risks in Almora: 
i) Risk communication: By the virtue of its engagement with the local community, 
the local level NGO can play a critical role in communicating risk awareness among 
all actors identifies in the governance networks, particularly households and 
municipality. Public meetings with multiple actors present is identified as one 
method of doing this. These include local municipal members, university subject 
experts, building professionals across scale and local residents.     
ii) Increasing risk knowledge: This dissertation underscores the absence of locally 
relevant scientific risk knowledge among multiple actors participating in the risk 
governance in Almora. Conducting workshops with local level actors as well as 
experts is identifies as one method of bringing risk knowledge to the community.  
Recommendations for homeowners in Almora  
Homeowners in Almora play a critical role in addressing urban risks through their development 
choices. This dissertation established that homeowners rely on building professionals for 
making these developmental choices. Recommendations are made to homeowners towards 
restructuring their knowledge access as well as form local level organisations to bring forth 
their developmental concerns.     
i) Breaking the cycle of risk culture: A large number of households in Almora did 
not appoint trained building professionals nor did they work with legally binding 
contracts. Although recommendations for training of building professionals has 
been made at municipality level, the large scale success would depend on 
households proactively asking for and adopting risk reduction measures in their 
homes. This would include creating a market for qualified and trained building 
professionals and well as move towards working with legally binding contracts.  
ii) Need for community level organisations: This research was unable to identify 
community level organisations in Almora that worked towards risk reduction in 
particular and urban development in general. There were citizen groups working on 
a variety of issues from social concerns like women’s rights to environmental 
concerns like water source protection. Risk was still viewed as a private matter. 
However, as urban development increases, particularly without a regulatory 
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framework, risks will affect not just private property but the immediate 
neighbourhood as well. In this scenario, community level organisations can serve 
as collective forums to address the problem.  
iii) Leapfrogging knowledge access: With the proliferation of mobile based internet 
among houses, it is easier than before to access knowledge on good building 
practices. Households are recommended towards increasing their risk knowledge 
not just through land use and building regulations but also through information 
present from reliable sources like national level research agencies and disaster risk 
reduction agencies. Recommendations are in turn made to local level university 
and NGO to provide platforms for risk awareness.  
Recommendations for contextualizing urban risk governance in small towns in low and middle 
income countries where municipalities have limited financial and human resources is made in 
Section 8.2. Furthermore, methodological implications of introducing informal building 
professionals in the discussion of urban risk governance and the need to expand this to local 
level ward members is made in Section 8.1.  
8.6. Conclusion  
This dissertation began by introducing the phenomenon of rapid unplanned urban 
development unfolding in the Uttarakhand Himalayas and its implications for disaster risk. It 
concludes by acknowledging the pressing need to address this problem, given the urgencies 
put forth by an upward urbanization trend and the projected impacts of climate change. This 
dissertation focuses on the gaps in the existing government framework of land use and building 
regulation currently in place in the state of Uttarakhand to address urban risks. With growing 
urbanization and limited capacity at state level, mountain urban centres have inadequate 
access to land use plans and building regulations made at the state level. A shift of power and 
responsibilities to the local level bodies, as mandated in the Indian Constitution, is underscored 
in this dissertation. However, as a large number of municipalities in mountain areas are small, 
they have limited financial and human resources to address disaster risk. A case is made to 
move towards the concept of urban risk governance to ensure an ‘all-of-society’ engagement 
to address this capacity deficit. Here, a small but rapidly urbanizing town of Almora was taken 
as a case.  
Contextualizing risk governance in the case of Almora reveals that the local level 
developmental process, formal and informal actors and local risk knowledge throw up 
challenges in achieving a working model for risk governance. The local developmental process 
is marked by transversal engagement among actors. Furthermore, there exist a gamut of 
informal actors, particularly building professionals that actively engage with risk production but 
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are at the blind spot of the formal government process. Furthermore, opening up the concept 
of risk governance means engaging with multiple conceptualizations of risk among actors and 
multiple sources of risk knowledge.  
To contextualize risk governance in small urban centres like Almora, the first recommendation 
is to acknowledge that parallel process of urban development, other than the formally 
recognized process are in place. These processes leads us to the multiple actors engaged in 
dealing with risks. Second, it is revealed that not all actors work towards risk reduction. Certain 
actors, through their actions or inactions also create risk. In drawing its objectives, risk 
governance should work towards transforming risk production to risk reduction. Finally, there 
may exist gaps in the top down risk knowledge expressed in building regulations as well as 
local level risk knowledge expressed in practice. Strengthening local level risk knowledge is 
identifies as an entry point for realizing urban risk governance.  
This dissertation found the concept of urban risk governance useful in strengthening the 
capacity of small sized municipalities in the Uttarakhand Himalayas with limited in-house 
capacities and well as ensuring a wider societal engagement to address the problem of risks. 
However, it acknowledges that there exist challenges in applying the concept pit forth by local 
developmental processes, informal actors and varied conceptualizations of risk reduction 
practices. Addressing these challenges is identified as a pre-condition for achieving 
governance.    
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1. Urbanization in the Indian Himalayas 
A comparative analysis of urban population growth in 12 Indian Himalayan States based on 
Census of India data from 2001 and 2011. It highlights the position of Jammu and Kashmir 
and Uttarakhand for having the highest urban population and urban centres in the region in 
terms of numbers. The bottom of the chart compares the total population numbers from the 
Indian Himalayas against trends in India as a whole.  
Table A. 1 Population growth in the Indian Himalayas 
  
 
 
Area 
(Sq.Km 
Population 
(in Million) 
Urban 
population 
(in Million) 
Decal 
urban 
growth 
(%) 
% 
Urban 
No of urban 
centres 
State  2001 2011 2001 2011 2001-11 2011 2001 2011 
Jammu and 
Kashmir 222236 10,1 12,54 2,52 3,4 35 27,1 75 122 
Himanchal 
Pradesh 55673 6,07 6,86 0,59 0,6 2 8,7 57 59 
Uttarakhand 53583 8,47 10,08 2,1 3,04 45 30,2 86 115 
Sikkim 7096 0,54 0,6 0,059 0,15 154 25,0 9 9 
West Bengal 
Hills 3149 1,6 1,84 0,52 0,72 38 39,1 9 29 
Meghalaya 22429 2,3 2,96 .45 0,59 31 19,9 16 22 
Assam Hills 15322 1,001 1,1 0,15 0,17 13 15,5 10 21 
Tripura 10486 3,1 3,6 0,54 0,96 78 26,7 23 42 
Mizoram 21081 0,88 1,09 0,44 0,57 30 52,3 22 23 
Manipur 22327 1,07 2,8 0,57 0,83 46 29,6 33 51 
Nagaland 16579 1,99 1,97 0,32 0,57 78 28,9 9 26 
Arunanchal 
Pradesh 83743 1,09 1,3 0,22 0,31 41 23,8 17 27 
Himalayas 
Total  533704 38,211 46,74 8,479 11,91 40 25,5 366 546 
India  3.28 million 1028.7 1210,6 286.12 377.10 32 31 5161 7935 
own compilation based on Census of India 2011 
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2. Risk maps of Uttarakhand  
The earthquake zonation map and the landslide zonation map of Uttarakhand are presented 
below (State Disaster Management Authority Uttarakhand, 2015). Both indicate towards a high 
risk scenario in the State. City level maps were not available at the time of this research.  
Figure A. 1 Earthquake Hazard Zonation Map Uttarakhand (DMMC 2015) 
 
Figure A. 2 Landslide Hazard Zonation Map Uttarakhand (DMMC 2015) 
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3. Land use maps available in Uttarakhand and their population coverage  
Table A. 2 Analysis of available land use maps and their population coverage in Uttarakhand   
Urban Centre Population Altitude Year of update Valid till 
Kashipur 121623 218 2003 2010 
Rudrapur 154554 219 2012 2031 
Bajpur 25524 230 1991 2011 
Kiccha 41965 293 N.A N.A. 
Hardwar 231338 314 2011 2025 
Ramnagar 54787 345 1987 2001 
Dehradun 574840 435 2013 2025 
Srinagar 20115 556 1994 2011 
Total plains 
population covered 
through land use 
maps  
1224746 
Gochar 8864 792 2003 2021 
Bageshwar 9079 1004 2010 2031 
Bhimtal 7722 1370 2000 N.A 
Chamoli Gopeshwar 21447 1479 2001 2016 
Tehri 24014 1750 1994 2005 
Pauri 25440 1814 1975 2001 
Nainital 41377 2084 1995 2011 
Badrinathpuri 2438 3300 2010 2025 
Kedarnath 612 3553 1980 2001 
Rishikesh 70499 372 1999 2011 
Total mountain 
population covered 
through land use 
maps 
211492 
own compilation based on Census of India 2011 and UHUDA data  
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4. Valid land use maps of mountain areas in Uttarakhand 
Two valid land use maps of Uttarakhand are provided below (Uttarakhand Housing and Urban 
Development Authority, 2018). The complete set of 18 land use maps can be found on the 
official state website (ibid.). The index on the maps provides information on areas marked for 
low, medium and high density settlement. Furthermore, it marks existing land use in terms of 
residential, institutional, commercial and green spaces. It also provides location of existing 
infrastructure like roads, schools, hospitals and other public places.  
While the official title of these maps are ‘masterplan’. However, in this dissertation the term 
land use plan is used in discussion as master plan or development plan is an elaborate 
document which should indicate the background, demographic profile, land profile, economic 
profile, infrastructure profile, environmental profile, shelter profile, administrative profile along 
with a set of basic maps on land use, infrastructure, growth and environmentally sensitive 
zones (Ministry of Urban Development India, 2015). As the maps under discussion do not 
convey this information, rather are limited to providing information on existing land use, the 
term land use map is used in this dissertation.     
The maps do not provide information on ‘risk areas’ or no-build zones. They do not provide 
transparent information on micro hazard zonation as prescribed in the national level guidelines 
based on existing physical hazards in the area (Ministry of Urban Development India, 2015).  
Figure A. 3 Land use map, Gauchar 2021 (UHUDA 2018) 
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Figure A. 4 Land use map, Badrinath 2025 (UHUDA 2018) 
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5. Choice of case study  
The table below lists the urban centres in Uttarakhand Himalayas according to their population, 
altitude, location and availability of land use plan.  
The primary criteria for selection of case study were:  
1. Hill town (altitude >600m): A large number of urban centres in Uttarakhand do not have 
the primary defining character of a mountain i.e. altitude. They lie in the foothills of 
‘terai’ regions. Given that they do not face the same challenges as a mountainous 
terrain, a criterial of altitude was applied for selecting the case study.   
2. Population size Medium and small town sized urban centres8. Except the state capitals 
and a few large urban centres, towns and cities in the Himalayas are largely small or 
medium sized. Hence, size was also a criteria for case study selection to get a 
comparable case.  
3. Weak planning mechanism: It was observable at the onset of the study that most urban 
centres had weak or non-existent planning mechanism. The absence of a land use plan 
was an indication of this.  
4. Access to data: This was also a major determiner in selecting the case study. Given 
that the dissertation takes an actor centric approach, cooperation with field partners 
and their willingness to participate in interviews was a critical criteria determining the 
final selection. 
Figure A. 5 Mountain urban centres in Uttarakhand: altitude, population and status of land use plans 
 
Town Altitude 
(in m) 
Population Land use  
plan 
Year of 
update 
Valid till 
1 Pithoragarh 1514 56044 N N.A. N.A. 
2 Nainital 2084 41377 Y 1995 2011 
3 Almora 1642 34122 N N.A. N.A. 
4 Mussoorie 2006 30118 Y 2013 N.A. 
5 Pauri 1814 25440 Y 1975 2001 
6 Tehri 1750 24014 Y 1994 2005 
7 Chamoli Gopeshwar 1479 21447 Y 2001 2016 
8 Ranikhet 1869 18886 O N.A. N.A. 
9 Uttarkashi 1165 13905 N N.A. N.A. 
10 Joshimath 2037 9313 N N.A. N.A. 
11 Natthan Pur 685 9079 N N.A. N.A. 
                                               
8 In the Indian planning context, urban centres with population less than 50,000 are classified as 
‘small’(Ministry of Urban Development India, 2015) 
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12 Rudraprayag 895 8864 N N.A. N.A. 
13 Bageshwar 1004 8404 Y 2010 2031 
14 Gochar 792 8297 Y 2003 2021 
15 Kharak mafi 1257 8404 N N.A. N.A. 
16 Karnaprayag 1451 8297 N N.A. N.A. 
17 Lohaghat 1754 7926 N N.A. N.A. 
18 Chamba 1524 7771 N N.A. N.A. 
19 Bhimtal 1370 7722 Y 2000 N.A. 
20 Dharchula 2734 7039 N N.A. N.A. 
21 Barkot 1220 6720 N N.A. N.A. 
22 Didihat 1725 6522 N N.A. N.A. 
23 Bhowali 1654 6309 N N.A. N.A. 
24 Narendranagar 1326 6049 N N.A. N.A. 
25 Lansdowne 1700 5667 N N.A. N.A. 
26 Khatyari 1486 5166 N N.A. N.A. 
27 Chakrata 2118 5117 N N.A. N.A. 
28 Champawat 1610 4801 N N.A. N.A. 
29 Landaur 2180 3539 N N.A. N.A. 
30 Devaprayag 830 2868 N N.A. N.A. 
31 Dwarahat 1510 2749 N N.A. N.A. 
32 Badrinathpuri 3300 2438 Y 2010 2025 
33 Dogadda 932 2422 N N.A. N.A. 
34 Nandprayag 1358 1641 N N.A. N.A. 
35 Kirtinagar 1590 1517 N N.A. N.A. 
36 Nainital 2084 1398 O N.A. N.A. 
37 Almora 1642 1391 O N.A. N.A. 
38 Kedarnath 3553 612 Y 1980 2001 
39 Gangotri 3415 110 N N.A. N.A. 
Note: Y indicates availability of land use plan, N indicates absence of land use plan and O indicates others  
own compilation based on Census of India 2011 and UHUDA 2018 data 
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6. List of key informants  
Listed below are the key informants that participated in this dissertation. The first set of key 
informants, working in government agencies, were established through statutory documents. 
The second set of key informants working in the local governance were identified via the first 
set of key informants. These include the local university employees and NGOs. Finally, the 
third set of key informants were identified during household surveys. These include multitude 
of building professionals like contractors and masons. A total of 24 building professionals were 
interview for this dissertation.  
Figure A. 6 List of key informants 
Level Department/Organ
isation 
Designation No. Date Method Languag
e* 
State : 
Uttarakhand  
Town and Country 
Planning Department, 
Dehradun, 
Uttarakhand  
Chief town 
planner 
Associate town 
planner 
Assistant town 
planner 
1 
1 
1 
17.4.2017 
17.4.2017 
17.4.2017 
Audio 
Audio 
Notes 
E 
E 
E 
Urban Development 
Directorate, 
Dehradun, 
Uttarakhand 
Anonymous 1 25.2.2017 Audio E 
Disaster Mitigation 
and Management 
Centre, Dehradun, 
Uttarakhand 
Executive Director 1 17.4.2017 Audio E 
Local 
Authorities 
Municipality, Almora Chairman 
Employee, 
building 
construction 
section 
1 
1 
20.2.2017 
3.3.2017 
Audio 
Audio 
H 
H 
District Disaster 
Management 
Authority, Almora 
Disaster 
Management 
Officer 
1 25.2.2017 Notes E 
Revenue Office Deed writer 1 12.3.2017 Notes H 
- Geologist 1 12.3.2017 Notes H 
Local 
University 
Department of 
Geography 
Professor 3 18.3.2017 Notes E 
Local NGO Environmental 
Education Centre 
(NGO) 
Director 
Social worker 
1 
1 
12.2.2017 
23.3.2017 
Notes E 
Building 
professionals 
- Civil 
engineer/contract
or 
1 2.3.2017 Audio E 
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- Architect 1 18.3.2017 Notes E 
- Contractors/ 
builder 
3 6.3.2017 
11.3.2017 
18.3.2017 
Notes H 
- Mason 4 5.2.2017 
15.3.2017 
21.3.2017 
2.12.2018 
Notes 
 
H 
Total 24    
*E: English H: Hindi  
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7. Consent form for participation in interview/survey  
I agree to participate in a PhD research project of Neelakshi Joshi from Dresden Leibniz Graduate 
School, Germany. The purpose of this document is to specify the terms of my participation in the project 
through being interviewed. 
 1. I have been given sufficient information about this research project. The purpose of my participation 
as an interviewee in this project has been explained to me and is clear.  
2. My participation as an interviewee in this project is voluntary. There is no explicit or implicit coercion 
whatsoever to participate.  
3. Participation involves being interviewed by Neelakshi Joshi. The interview will last approximately 60 
minutes. I allow the researcher to take written notes during the interview. I may also allow the recording 
(by audio/video tape) of the interview. It is clear to me that in case I do not want the interview to be taped 
I am at any point of time fully entitled to withdraw from participation.  
4. I have the right not to answer any of the questions. If I feel uncomfortable in any way during the 
interview session, I have the right to withdraw from the interview.  
5. I have been given the explicit guarantees that, if I wish so, the researcher will not identify me by name 
or function in any reports using information obtained from this interview, and that my confidentiality as a 
participant in this study will remain secure.  
6. I have been given the guarantee that this research project has been reviewed and approved by 
Dresden Leibniz Graduate School. 
7. I have read and understood the points and statements of this form. I have had all my questions 
answered to my satisfaction, and I voluntarily agree to participate in this study.  
8. I have been given a copy of this consent form co-signed by the interviewer.  
___________________________     ________________________  
Participant’s Signature       Date 
____________________________     ________________________ 
Researcher’s Signature      Date  
 
 
For further information, please contact:  
Prof. Dr.‐Ing.  Wolfgang Wende 
Head of Research Area Landscape Change and Management 
Weberplatz 1  
01217 Dresden   
Tel.: +49/(0)351/4679-242  
Fax: +49/(0)351/4679-212 
Mail: W.Wende@ioer.de 
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8. Questionnaire for key informant interviews  
Type A: Questionnaire for state and local level authorities:  
Name:  
Designation:  
Place:  
Duration:  
Q1. Background: Can you please provide some information about your background and 
tenure at the (name of institution)?  
Q2. Urban development in the Uttarakhand/Almora: Urban development in mountainous 
terrain typically requires special considerations. In this regard what steps have you taken and 
what do you intend to do in the future?  
Q3. Challenges: What challenges do you face with regards to addressing disaster risk in the 
urban from? 
Q4. Masterplan/ Land use plan: Almora does not have a masterplan. What challenges do 
you face in this regard? Are there any steps being taken to address this?  
Q5. Building regulations: What challenges are faced in the implementation of building 
regulations?  
Q6. Role of other actors: Does your institution have partnerships/projects with other 
institutions/individuals to address risk? If yes, then who?  
Q7. Engaging citizens: have there been any attempts/programmers to engage citizens for 
addressing urban risks?  
Q8. Opportunities and challenges faced when coordinating with other actors?  
Q9. Risk knowledge: What knowledge do you/your institution currently have to address urban 
risks? 
Q10. Future direction of work: Can you throw some light on the future plans that you/your 
institution has with regards to addressing urban development and risk issues?  
 
Note: Questions were slightly modified based on whether the interview was being conducted 
at the state or local level and based on the designation of the interviewee. 
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Type B: Questionnaire for building professionals:  
Objective: To assess the familiarity with building codes and risk reduction measures in building 
construction of building professionals.  
Q1. Can you tell a bit about your background in construction? Name, years in 
construction, years in Almora, level of education and source of construction knowledge.  
Q2. Which hazards do you take into consideration in construction and how do you 
address them? Earthquakes, landslides, heavy rain 
Q3. What is the source of your risk knowledge? Have you taken any special training?  
Q4. How do you establish land suitability for your projects?  
Q5. To what extent do municipal bye laws guide your work?  
Q6. What is the nature of your relationship with the Almora Municipality? 
Registration/workshops/collaborations  
Q7. Do you have legal contracts with your clients before undertaking their projects? 
(y/n) Why?  
Q8. Do you collaborate with other building specialists for projects? 
Architects/geologists/civil engineers/structural engineers 
Q9. In your opinion, what can be done to improve the built environment in Almora?  
Descriptive  
Part B: Checklist for house constructed by the building professional:  
1. Was land suitability analysis undertaken? (Y/N) 
2. Has the building height been maintained (2 stories) ? (Y/N) 
3. Is the drainage connected to the municipal/natural drain? (Y/N) 
4. If site modifications were done, was a retaining/toe wall made? (Y/N) 
5. Does the site maintain municipal offsets? (Y/N) 
6. Was a legal contract made with the building professional? (Y/N) 
7. Was the building professional approachable after construction? (Y/N)  
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9. Household survey questionnaire   
1. Location : (via GPS) 
2. CODE :  
Part 1: Introduction  
3. Name :  
4. Age :  
5. Gender (M/F/O):  
6. Profession:  
7. Ownership Status: (Owner/ Tenant/ Others)  
8. Type of Building: (Residential/ Commercial/Institutional)  
9. Age of building:  
10. How long have you lived here:  
11. Number of residents:  
12. Previous site usage (Agriculture/ another building/ greenfield)  
Part 2: Developmental Measures / Choices  
13. Determinants of choice of site:  
(Cost/ Road access/ Services access/ Safety/ others)  
14. What information did you have regarding the safety of the site for house construction? 
15. Which site development measures did you undertake:  
(Levelling/cut-fill/Grading/Retaining wall/others)  
16. Building was designed by : 
(Self/Architect/Engineer/Contractor/Mason/Others)  
17. Building was built by:  
(Self/Contractor/Mason/Others)  
18. Remarks on building construction/design: 
(Name of contractor/builder/architect) 
19. Given that we are living in the Himalayas, have you taken any safety measures on your 
property? 
20. If none, then what barriers do you face in this direction? 
(Cost/Time/Information/ Others)  
21. How do you manage rainwater on your site 
(Drains on site/ Connection to municipal drain/ Rainwater tank/ others)  
22. How is the drainage in your surroundings:  
(Covered drains/ Cement lined open drains/ Stone lined drains/ unlined drains/ No clear 
drainage/ others)  
23. What is the method of waste water disposal you adopt :  
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(Septic tank/ Soak pit/ Connection to municipal drain/ Connection to municipal 
sewerage/others)  
24. Do you face any challenges is waste water disposal 
25. When was the last time you took up site repairs and what was were they? 
Part 3: Developmental Issues:  
26. Do you experience any issues of water clogging during monsoons? 
27. Did you experience any property damage in the previous monsoons/rains/snowfall? 
28. Did your neighbours experience any property damage in the previous 
monsoons/rains/snowfall? 
29. Are there any developmental activities undertaken by your neighbours that you feel 
endangers the safety of your property or of the neighbourhood  
Part 4: Addressing risks  
30. What steps have you taken to increase the safety of your house and surroundings?  
31. What efforts do your ward councillors take in addressing risk? 
32. What efforts does the municipality take in addressing risk? 
33. Is there any community level organisation to address risk issues? 
34. Are there any other efforts to address risk?  
Part 4: Risk perception  
35. How do you rate the safety of your land :  
(Very safe/safe/cannot say/ dangerous/ very dangerous)  
36. How do you rate the safety of your house :  
(Very safe/safe/cannot say/ dangerous/ very dangerous)  
37. How do you rate the safety of your neighbourhood: 
(Very safe/safe/cannot say/ dangerous/ very dangerous)  
38. How do you rate the safety of Almora town:  
(Very safe/safe/cannot say/ dangerous/ very dangerous)  
Closing discussion:  
39. Given that urbanization is increasing in Almora, in your opinion, what efforts should be 
taken to address risk? 
40. Who should be primarily responsible for addressing urban risk : 
(People/community/ward members/ municipality/ others)  
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10. Villages adjoining Almora municipality  
Presented below is a list of villages surrounding Almora municipal limits that have been 
earmarked by the municipality for inclusion in the urban area.  
Table A. 3 List of villages earmarked for inclusion in urban limits of Almora 
 
Name of town Population Area (in Sq.Km) 
1 Paparsaili 25 0,16 
2 That Bangla 77 0,08 
3 NTD 54 0,02 
4 Damudhara 190 0,01 
5 Chitai Pant 406 0,71 
6 Sekura 282 0,39 
7 Galena Karadia 1625 0,18 
8 Phalseema 896 1,55 
9 Varav 353 0,50 
10 Sarson 1552 0,79 
11 Dugalkhola 1629 0,23 
12 Khagmarakot 403 0,14 
13 Dharseema 42 0,56 
14 Lodhia 925 1,45 
15 Khatiyari 5270 2,99 
16 Sarkar ki ali 1299 0,11 
17 Gargoontgh 266 0,72 
18 Bhanar 724 0,18 
19 Relopatmi 847 0,17 
20 Nairi Kamasiyar 490 0,10 
21 Athat bari 69 0,09 
22 Poth 126 0,23 
23 Sunar Khola 99 0,11 
24 Simkukuri 116 0,40 
25 Talarvadi 319 0,12 
26 Pandekhola 513 0,35 
27 Shailgoonth 1001 0,55 
27 Simtola (Forest) 0 0,10 
 
TOTAL 19598 13,01 
Almora Municipality 2017 
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11. Developmental guideline comparison  
Table A. 4 Comparison of developmental guidelines at national, state and local level for Almora 
Level National State Local 
Name of 
document 
Urban and Regional 
Development Plans 
Formulation and 
Implementation 
(URDPFI) Guidelines 
(Regarding Hill Cities) 
State Building Bye- Laws 
and Regulations, 
Uttarakhand 
Building Bylaws, Almora 
Agency Ministry of Urban Development, India 
Uttarakhand Housing and 
Urban Development 
Authority 
Almora Municipality 
Year of 
formulation 2014 
2011 
(amended in 2016) 
2015 
Land-use planning 
Land-use 
planning   
Development plan to 
establish land suitability 
through :  
 
Geological investigations  
Slope analysis 
Soil, flora and fauna 
analysis,  
Climatic inventories 
Vulnerability 
to natural disasters 
Watershed analysis  
Designated as per 
masterplan  
 
Masterplan to be prepared 
in collaboration with local 
authorities  
The municipality does not 
have a land-use, micro risk 
zonation map or 
masterplan.  
 
Site plan indicating 
dimensions and 
surroundings is to be 
submitted by the applicant 
at the time of seeking 
building permission 
Site considerations  
Slope Sites < 30 degrees are 
mostly stable. 
 
Between 30-45 degrees 
may be developed with 
adequate technology. 
 
Cut slopes < 5 m are in 
General stable. For higher 
cut slopes special 
investigation should be 
carried out. 
No construction on slopes 
< 30 degrees 
 
Contour map at 2m must 
be prepared for site  
 
No construction against 
slope or retaining wall.  
 
Certification of safety must 
be obtained from a 
Not discussed in the bye 
laws  
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 geologist for slope > 30 
degrees  
Building considerations  
Building 
height  
Maximum 15 m Maximum 12 meters  7.5 meters. 
maximum 12 meters with 
structural certificate from a 
certified engineering 
college  
Off sets  Not specified for hill areas Depends on plot size.  
Minimum front setback= 
1.2m 
1.2 meters from a main 
road or drain. 
Retaining 
walls  
Retaining walls must be 
built post any cut/fill 
activity 
Gap of min 1.2m must be 
left after retaining wall  
 
Not specified  
Drainage  On the uphill side of the 
building on a sloping site, 
the natural flow of the 
water shall be diverted 
away from the 
foundations. 
A slope of 1:50 to be 
provided around the 
house to allow for 
drainage. 
Construction should not 
obstruct existing surface 
drainage courses. 
As per National Building 
Code of India, 2005 
Drains to be made from 
cement concrete and to be 
connected to common 
drain 
If house is within 30 m 
from public drain then 
connection to be made at 
own cost 
Mandatory provision for 
rainwater harvesting tank. 
Sanitation   Not specified for hills As per National Building 
Code of India, 2005 
Septic tank with soak pit is 
mandatory 
Risk resistant features 
 As per National Building 
Code of India, 2005 
Earthquake safety 
provisions as per National 
Building Code of India part 
IV 
Certification from an 
empanelled building 
professional  
Earthquake resistant 
design incorporated by a 
licensed engineer  
Follow up and compliance 
 Not specified for hills Completion certificate to 
be provided after 
construction and before 
occupancy to ensure 
compliance of regulations. 
Not specified  
Own compilation based on (Government of Uttarakhand, 2015, 2016; Ministry of Urban 
Development India, 2015) 
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12. Workshop on the risk of unplanned urban development in Almora  
Date: 1st April,2017 
Location: Uttarakhand Environment Education Centre, Almora  
Topic: Risks of rapid unplanned urban development in Almora    
Number of Participants: 32 (including municipal chairman, building professionals, university 
professors and survey participants)   
Objectives: 
a) To share the preliminary research findings   
b) To encourage dialogue between risk governance actors 
Outcomes:  
a) Discussion on research findings among governance actors  
b) Overview of multiple actors working in Almora and their strengths and challenges  
Below are pictures from the event and an article in the local newspaper (Dainik Jagaran, 
Almora) about the event printed on 2.4.2017 
Figure A. 7 Collection of images from the workshop (Joshi.Prabhat 2017)  
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13. Analysis of building professional interviews  
Description 
Civil 
Engine
er 
Archite
ct  Contra
ctor 
Contra
ctor 
Contra
ctor 
Local 
mason 
Migran
t 
mason 
Migra
nt 
maso
n 
Migra
nt 
maso
n  
Code E1 A1 C1 C2 C3 ML1 MM1 MM2 MM3 
 Part A: Interview with building professionals   
1. Years in 
construction 19 12 20 27 11 35 17 5 8 
1.Years in Almora 19 2 20 12 11 25 17 3 1 
1.Level of education 
Bachel
or in 
Civil 
engine
ering 
Bachel
or of 
Archite
cture 
Bachel
or of 
Arts 
Senior 
Second
ary 
school 
Polytec
hnic 
Primary 
school 
Primary 
school 
Not 
literat
e 
Not 
clarifi
ed  
1.Source of 
construction 
knowledge  
Educati
on + 
experie
nce 
Educati
on + 
experie
nce 
Father+ 
On-site 
experie
nce 
On-site 
experie
nce 
On-site 
experie
nce 
On-site 
experie
nce 
On-site 
experie
nce 
On-
site 
experi
ence 
On 
site 
experi
ence 
2. Risk 
addres
sed 
Earthqua
ke RCC RCC RCC RCC RCC RCC RCC RCC RCC 
Landslide 
Retaini
ng 
walls 
with 
weep 
holes 
 
Retaini
ng 
walls 
Retaini
ng 
walls 
N N N N N 
Heavy 
rain 
Proper 
drainag
e 
 N N N N N N N 
3.Source of risk 
knowledge  
Codes 
/Experi
ence  
Codes+ 
Consult
ants  
On-site 
experie
nce  
On-site 
experie
nce 
On-site 
experie
nce 
On-site 
experie
nce 
On-site 
experie
nce 
On-
site 
experi
ence 
On-
site 
experi
ence 
3.Special training 
for risk sensitivity N 
Consult
ants N N N N N N N 
4. Site suitability   
Only for 
larger 
projects 
SPT 
Test 
 
Consult
ant 
Only for 
larger 
projects 
Consult 
with 
Pantna
gar 
Univers
ity 
Build 
on rock 
base 
Consult 
geologi
sts for 
large 
projects 
Build 
on rock 
base 
Build 
on rock 
base 
Build 
on 
rock 
base 
Chec
k soil 
type 
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5.Engagement with 
municipal byelaws  
Bye-
laws 
are 
insuffici
ent. 
Nationa
l 
Buildin
g Code 
gives a 
better 
idea 
Yes 
Bye-
laws 
are 
only on 
paper 
Follow 
them 
No 
answer 
Follow 
them 
No 
answer 
No 
answ
er 
Follo
w 
them 
6.Relationship with 
municipality 
Consult
ant 
engine
er 
Registe
red 
architec
t 
Used to 
be 
register
ed but 
not 
anymor
e 
Not 
register
ed 
Not 
register
ed 
Not 
register
ed 
Not 
register
ed 
Not 
regist
ered 
Not 
regist
ered 
7. Legal contracts  Yes Yes 
No, 
mutual 
agreem
ent 
No 
No, 
work 
based 
on trust 
No No No No 
8.Collaborations 
with building 
specialists  
Only for 
large 
projects 
Yes 
For 
large 
projects 
No 
For 
large 
projects 
No No No No 
9.Improvement of 
built environment 
Enforce
ment of 
regulati
on 
Awaren
ess 
among 
clients 
Masons 
training 
Better 
regulati
ons 
No 
answer 
Enforci
ng 
regulati
on 
No 
answer 
No 
answ
er 
Depe
nds 
on 
the 
projec
t 
 Part B: Analysis of houses constructed  by the building professional   
1.Checked for land 
suitability N N.A N N N N N N N 
2.Maintained height 
regulations Y N.A N N Y Y N N Y 
3.Drainage Y N.A Y N N N N N N 
4.Retaining 
walls/tow walls  Y N.A N N N Y N N N 
5.Off sets  Y N.A N N N N N N N 
6.Legal contract 
with clients  Y N.A N N N N N N N 
7.Fixed problems 
after construction  N N.A Y Y N Y N N N 
 
  
Annex                                                                                                                                                 194 
  
14. List of local newspaper articles referred  
Presented below is a list of local newspaper articles that were refereed for this dissertation at 
a local level. The objective was to understand the nature of risks that houses faced and identify 
possible survey locations. This was done as disaster records merely indicated number of 
disaster affected cases and not their description and physical location. The local level 
newspaper called ‘Dainik Jagaran Almora’ were referred. Articles were accessed at the Almora 
library that maintains 2 year archives of local newspapers. Newspapers were in Hindi 
language. The titles have been translated here in English.  
 
Table A. 5 List of local newspaper articles referred 
Sr.no Date  Title  
1. 21.06.2015 Wall collapses due to excessive rain  
2.  1.07.2015 Clouds pour down trouble on houses  
3. 07.07.2015 Rain causes havoc in the mountains  
4. 9.07.2015 Multiple houses on the brink of risk  
5. 9.07.2015 Rain exposes the nature of drainage  
6. 12.07.2015 Collapse of residential houses in Titoli village  
7. 13.07.2015 Risk of rain in a dilapidated house  
8. 18.07.2016 Mountain slides, electricity-water cut off 
9. 24.07.2016 In one month, 343 house foundations affected  
10. 24.07.2016 Collapse of retaining wall poses threat to school  
11. 26.06.2017 Excess rain causes damage to two houses 
12. 27.06.2017 Disaster debris pushes people out of their homes  
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